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MATEMATHKA 
H. A. BAKEJIbMAH 


OBOBIEHHbIE PEWIEHHSA YPABHEHHHM MOH)KA — AMIMEPA 


(ITpedcmasaexo axademuxom B. H. Cmupxosim 10 XII 1956) 


1. Ilycrs © —npousBonbHaA BbITYKad MOBepXHOCTh, 3aaHHad ypaB- 
Hem z2=—/ (x,y) B oOnacth D. Kaxyoit Touxe (x ,Y9)@€D nocraBum B 
OTBETCTBHE Ha IVJIOCKOCTH TepeMeHHbIX (P,g) MHO*KeCTBO TOUeK {(%, Jo)} 
KHX, 4TO Po U Jo — KOSPPHUMeEHTLI B YpaBHeHHH KaKOl-Hu6yb ONOpHO! 
OCKOCTH 


Z—f (Xo, Yo) = Po(* — Xo) + Go (Y — Yo) 


@M, mpoxoyameh uepes TOUKY (Xo, Yo, F (Xo, Yo)). TeM CaMbIM ompeyemeHo 
KOTOpoe, BOOOMe TOBOpsA MHOro3sHauHoe, OTOGpaxeHHe Y OOsmacTH D Ha 
OCKOCTb (p, 7), MO CBOMM CBOLiCTBaM aHasuorMyHoe cipepHuecKOMy H306pa- 
2HHIO MoBepxHocTH © (7). Ilycts R(p, g) — HeMpepbiBHad (pyHKUMA TMepe- 
HHBIX P, g Ha Bcel MVJIOCKOCTH, yJOBJeTBOpAIoWlad ycnoBHIo R(p, q) > 
Ro=const >0. AR-Twomaybio HOpMasbHOrTO H3800paxKeHHaA 
iomxectBa MCD O6yjem Ha3piBaTb YHCIO 


ont = {hf 


TOOpameHHe V—HOPMAJBHBIM H300pa KeHHeM NOBEPXHOCTH O. 

Teopema 1. Ecau Oana eoinykaoti noeepxnocmu D owr(D)<+o, 
2 or(M) npedcmaerasem cobott neompuyameronyio enoane addumuenyto 
JHKUUIO MHOICECMB HA KOABYe OopenescKux mHoOoecme COAacmu D. 

Ecau R(p,g)=(1+p?+ 92)", To R-nN0latb HOpMasIbHOrO H380Opaxe- 
‘A IIpeBpalilaeTcA MpocTo B Moab cibepHueckoro u300paxeHuA MoBepx- 
eTu @. 

9. PaccmoTpHM B HeKOTOpOH BbITyKoH o6macTH D ma mocKocTH (x, y) 
apHeHue Mouxa — Ammepa 


rt —s?= (x, y) Rip, 9), (1) 


e o(x, y)>O0 u R(p, q)>Ro=const >0—xHenpeprBHEe dyHKHH, 
pBad B 3aMKHyTOH cOuacTH D, a Bropast Ha wusockocTu p, q. Ilyctb 
x, y) — (BaxbI HelpepbiBHO Audpepenuupyemoe B D. pelleHHe ypaBHe- 
a (1). Torga rpabuk :ynKuun z(x, y) OyAeT BbIMyKIOM MOBeEpXHOCTbIO oO, 
ropa UMeeT B KarxKJOli TOUKe e€f[MHCTBeHHYIO KaCaTesbiy!O (HJM, YTO 
*Ke, OMOPHy!O IJIOCKOCTb), pHyem BO BCex TOUKax WM kKacCaTeJIbHBIe 
ockocTH pasmuuubl. Tlostomy HopMasbHOe us00paxKeHHe NoBepxnocTH OD, 
pejleisemoe (opMysiamu p = 0z/dx, q = 0z/dy, OyAeT B34MMHO-O]HOSHaYHEM. 
Ilycrp M Cc D — tipousBosmbHoe OopeseBckoe MHOXKeCTBO, Tora 


\\e (x, y)dxdy = Ny Riel = op (M). (2) 
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STO paBeHCTBO MOKasbiBaeT, TO PellieHHe ypaBHeHUA (1) onpeyenset B 
nyksmyio mopepxHoctb ©@ c 3afaHHOH Ha KOVJIbUE 6opesIeBCKHX MHOKE 
R-nnowlaqbio HOpMasbHOro u300paxKeHua. TakuM oOOpa3oM, C ypaBHeHH 
(1) MoxKHO cBa3aTb HeKoTopylo A-ToUlayb HOpMaJIbHOrO w300paxKeHn 
a 3aylauy MHTerpHpoBaHua ypaBHeHuaA (1) MOKHO TPaKTOBaTb Kak 3afa 
06 OTbICKAHHH BBINYKJOM MOBepXHOCTH C 3afaHHOM R-TWIOWablo HOPMad 
HOrO H300paxKeHHs. 

Byyem Ha3biBaTb OO OOMLE€HHbIM pelleHHeM ypaBHeHHA 
(byHKUMIO Z(x, Y), OMpeeAIOULy!O BbINYKJ1y!IO MOBEPXHOCTb ®M, quia KOTOp 
Ha juo6oli BHYTpeHHeH mogo6nacTu M o6nacTu D BbilosHAeTCA paBeHCTBO ( 

3aqayy 06 OTHICKaHHH BbINYKJOH MOBepxHOCcTH Cc 3afqaHHou R-nsowlay 
HOpMaJIbHOrO M300paxKeHHA TMOMe3HO PaCCMaTPHBaTb, HakJlajplBad Ha I 
BEPXHOCTb HeKOTOpoe KpaeBoe ycloBue*. B HactTosmleH paOoTe OyAyT P 
CMOTpeHbI Ba THMa TaKHX YCJIOBMH. 

3. PaccmoTpuM BHayasie GecKoHeuHbIe BbITyKsIbIe NoBepxHocTH. IloBeqeH: 
TaKOM MOBepXHOCTH Ha GeCKOHeEYHOCTH XapakTepH3yeTCA MpeeJIbHbIM KOH 
com (?). 

Teopema 2. Ilycmb na naockocmu (x, y) sadana enoaKe addumu6H 
Heompuyamenonan ynKkyua mxoocecmea p(M) u eoinyKaoii Konyc K, 00 
BHAYHO NpoeKmupyrowulica Ha ecio naockocme (x, y). Toeda, ecau 

dp dq 
le i \\ R (p,q)’ | 
Y(K) | 


20e Px,y—naockocmb (x, y); ¥(K)—Hopmancnoe us06pascenue Konyca f 
a g@yxkyua R(p,qg) yOosaemeopsem ycaosunm n. 1, mo cywecmeyem 6becK\ 
He4HaA BoinyKAaA noeepxHocmb, umeroian K ceoum NnpeCeAbHolm KOHYCOA 
a dyxKyuro mxoocecmea »(M) ceoeti R-nrciwado1o HOpPMAAbHOZO U306 paxKeHus 
Teopema 2 joKa3bIBaeTCA TIpeeJbHbIM NepeXOJOM OT MHOrorpaHHuKO 
J\ MHOFOrpaHHHKOB BNOJHE afAHTHBHaA CbyHKUHA MHOKecTBAa p (M) ec? 
(PyYHKUHA TOUCUHBIX Harpy30K, a Mpefeubublli KOHyc K — mHororpaHHbt 
yron. Teopema 2 Jit MHOrorpaHHHKOB JOKa3bIBae€TCA C MOMOIIbIO «IeMM) 
06 oTro6paxenuny A. JI. Anexcanyposa (2). | 
Teopema 3. Ecau 6 ycaoeusx meopemot 2 »(Px,y) =0, mo nosep 
HOCMb C OAHHblm npedeAcHolm Konycom K u sadaHHoti R-naowado1o HOpMads 
HOO US0OPANCeHUA ONpedOeNCHA C MOUHOCMbIO OO NApaANeAbHOZO NepeHoca | 
HanpaereHuu, nepnenoukyasapHom naockocmu (x, y). Ecau owe »(Px,y) = ( 
mo K npedcmaeasem coboti OeyepanHelti yeonru nosepxHocmo moocem Ool1mb AK 
OblM YUAUKO POM, Y KOMOPOZO NpedeAbHolli KOHYC ecMb OAHHoltl Osy2pannolll yeos 
4. 3aqaua Jlupuxse B o6o0OuleHHOM NocTaHoBKe (popmupyertca Tak: | 
Ilyctb B BENyKnOoh o6OmactH D c rpanunet T 3a aH 
BNOJHE AaAAUTHBHAAH HeOTpHuUaTeIbHaH MyYHKUHA MHC 
xecTBa p(M). CymecTByeT au Torgqa BhinykKnaa NoOBepx 
HOocTh ©, npoxowamaa vepe3s HeKoTOpyw kKpuBylw Lecnpc 
exunueHlu a Pyy, OMHOSHAYHO MPOeKTHPYWMAaAACH Ha OTKPH 
Ty!0 OONacTb D, aA KOTOPOH Ha nwWOOK BHYTpeHHeH ToD 
o6mactH M oOnactu D umeer MecTo paBeHCTBO wr(M)=p(D) 
(lonyckaeTca, 4TO NOBEPXHOCTh, ABMAWMAACA peleHue: 
oOoOmenHHOH sagaun Jupuxane, MoKeT HEORHOSHAUHO npc 
eKTHPOBaTbCH Ha KpuByw YP.) 
Teopema 4. Ecau 


foo} fos} 
dp dq 
= OO, 
\ \ Ripa 
—oo —co 
mo sadaua Jupuxae 6 o606iweHnoti nocmanoeke eceeda paspewuma. 


pe enyuae R(p, g) = (1+ p?+ q®)? orn sanaun Onin pementt A. JI. Anexcanape 
BbIM (7) UNCTO reOMeTPH4eCKHM MeTOJIOM. 
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Teopema 0. Ecau 


co wo 


{Lh -em<te, 


—0 —0 


0 OAA paspewumocmu sadauu Jupuxae @ o6obtwenHoll nocmaHoeKe He0bXxO- 
Jumo, umo6ol Heompuyameacnan enoane addumueHan dynKyUA mHooecmea 
1(M) yooeremeopsaa ycaoeuio w(D)<Q(R), u Oocmamouno, umobor 
4(D)<Q(R). (Tod D sdecb nonumaemca exympennocmp eoinyKaoii o6aacmu, 
20e cmaeumca 3adaua JJupuxae.) 

Teopema 6. Paccmompum eeinykavle nosepxnocmu , o6patyennole 
BolInyKAOCMbIO 6 CMmopoHy zZ<_O u sBARHOWUeCA OCOCOWeHHbIMU peleHUAMU 
Oxoti u moti ove sadawu JIupuxae 6 evinykaoti obsacmu D. Ob6osHawm 
Hepes z(X, Y) MynKyuio, sadamwyio noeepxHocms © exympu D, u noaooum 


o (P) a Ugelle y), ede (x, y)—é6xympeHHAA mouka, a P — epanuunan 


mouxa o6aacmu D. B ycaoeuax meopemot 4 u 5 cywecmeyem odHOo u moackKo 
OHO O606WeHHOe peweHue 3adauu JIupuxae, OAA KOMOpoeo 6 AMOGotl mouKe 
EL eeauuuna Zp@(P) He meHowe, 4em aNanoeuuHAaA 6eAuuUHA OnA 2t06020 
Opyeoeo Cbo0b6wexHoeo pewenua moti oe sadauu. 

TlokasatTebcTBa Teopem 4 H 5 TpoBOAATCH MpefeJbHbIM TepexoJoM OT 
MHOrOrpaHHHKOB TEM 2Ke MeTOJOM, 4YTO H Teopema 2. 

Bce pesyJIbTaTbl, CBA8AHHbIe C OOOOWIEHHbIMU pellieHHAMU ypaBHenuli (1), 
MepeHocaTca Ha CulyyaH (PyHKUHH nN MepeMeHHbIX (Nn > 2). YpaBHenue B 39TOM 
ciryuae uMeeT BH] 


ff (2) = 9 (x1, Xg, 225 5 Xn)R (pi, a) Pu), 
| | 
rye H (z)—reccuaH dyHKUMH 2(x,,..., Xn); Pi = O2/OxXi; O(X1, .-.,Xn) > 
HU R(py, ..- , Pn) > const >0— HempepbiBHble PyHKWHH, MepBad: Nepemen- 
HBIX X}, ... , Xp, B HEKOTOPOH BBINYKJIOH N-MepHoH oOmactu D, a BTopaxt 
Me TWOCKOCTH P,, Po, .2: » “Pa. 


5. Ecau npeanonoxuTb, uTO PyHKuHH (x, y) >const >0 u R(p, q)> 
> const >0 TpwxKb HenpepbiBHO AupPepeHuMpyeMbl, NepBasA B BbINyKJOM 
o6nactH D, a BTopad B mH0O00M Kpyre Ha [OCKOCTH p, g, TO HMeeT MeCTO 
cylenyrollad Teopema. 

Teopema 7. ITycmbo gyxKxuyun z(x, y)— o606wennoe pewenue sadauu 
Tupuxae Oan ypaenenusn (1) @ eoinyKaoti o62acmu D. Toeda, ecau omxocu- 
mencHo gyxKyuli o(x, y) u R(p, q) eoinoanenol ycaoeuA, cpopmyAupoean- 
Hole 6 n. 5, mo gynkyua z(Xx, y) mplocdol NenpepoleHo Ouddepenyupyema 
exympu D u @o ecex moukax om«Kpolmot obaacmu D ydoeremeopaem ypae- 
HeHuto (1). 

Us tTeopempl 7 BbITeKaeT PeryJAPHOCTH BbIMYKJOM MOBEPXHOCTH, MOM alb 
ecbepuyeckoro H300paxKeHHA KOTOPOH Ha MJOCKOCTH x, Y 3afjaHa Kak PyHKUMA 
MHOKECTB (POpMyJION 


o(M) =\\e(% 9) dedy, 
M 


rye (x, y) > % =const >0, R(p,q) > Ro = const > 0 TpwxKAbI HeNpepbIBHO: 
qudpepenunpyembl. Stot pesybTaT Opi chopmysuposan A. TW]. Anexcang- 
popbim B (2) Oe3 OKa3aTeMbCTBa, KOTOpoe AO CHX Hop He ObWIO MS3BECTHO. 


JlenunrpaycKui mefarornueckHit HHCTHTyT Tloctynuso 
um. A. WM. Tepuena 6 XII 1956 


IMTHPOBAHHASA JIMTEPATYPA 


1A. Jl. Anexcaugzpos, Buyrpenuaa reomeTpuA BbINYKNLIX moBepxHocteH, 1948. 
2A... Anexcauyzpos, Brmykible MHOrorpaHHukhH, 1950. 
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' JIoxaagn AkaweMunH Hayk CC: P 
. 1957. Tom 114, Ne 6 
as 


H. C. BAXBAJIOB 


O COCTABJIEHHM YPABHEHUM B KOHEYHDbIX PASHOCT AX 
PH MPMBJIMKEHHOM PEHIEHHM YPABHEHUA JIATIJIACA 


(II1pedcmasaeno axademuxom C. JI. Co6oaesvim 15 I 1957) 


B o6nacta G, mexKamelt B KOHeUHOM YaCTH m-MepHoro MpocTpaHcTBa 
orpaHMyeHHoli moBepxHocTblo S, uuleTcH pewenue ypaBHenua Jlanmaca 


Aw = y SP eat) (ii 


i 


a=] | 


\ 
pH rpaHwuHom ycuopuu J[upuxse ul, = 9. lf 
Tlycts (S) € JIn41 (Bs) (R>0,A>0) we EH (1, A, 2) OSI <k+1) (1) 


Monoxum [+ 4 = y. ua saqanusa 9 c TOUHOCTHIO € HYXKHO 3HaTb H (s) Xe 
yuce (?). 

HetpyqHo yOequTpesa, uTo pu COprmHOM (*) cMoco6e pelieHvA ypaBHeHH 
Jlanuaca MeTOJOM KOHCUHbIX pa3HOCTeli [JIA HaXOXKJeHHA pelleHHA ypaBHe 


Hua (1) c TOUHOCTDIO € HyXXHO pellaTb CHCTeMy ypaBHeHult OTHOCHT CTE 
m 


| 
He MeHee uem HH (c)”~* neuspectubix. IIpH pewieHHu aToit cucTembl MeToO- 


m-+2} 
at 
HOM MOcNefOBaTebHBIX MTIpHOMWKeHH MpoMsBoAMTcCA He MeHee < A] (c)” + 
apudMeTHyeCKUX JeHCTBH, a MeETOJOM TlOCMeJOBaTebHbIX BePXHHX peslaKca- 
pagal 
ul He MeHee x HH (c)”* yelicrauit (4). 
Huxe qin m=2 4 y<3 GOyyeT paccmoTpeH cnoco6 mpHOmHxeHHOrO 
TS 

PeWleHHA, IPH KOTOPOM HCHOJIb3yeMaA MaMATb He MpeBOCXOUT ~ FH (s)!+P 

y+8 

ycesl, a YMCNO JelicrBuli He GomeexH (sc) ° , rye B >O— mo6oe. 

Ha ocnopanuu cooTuomenHit (8), (9) qua mo6oro x >0 mMoxHO yKa3aTb 
cnocoO pelleHHA C YCHONb3yeMOl NaMATHIO, MeHbIeH ~~ H (s)!+8, rye B >O— 
Jio60e, H YHCIOM eHcTBHH, MeHbiwuM ~ H (e)!**, B mpeqmonoxwennH, TO 
CYDLECTBY!IOT (POPMYvIbl, aHaorHUHbIe tbopmMysiam (3) u (4) (3Hak ojHoro H3 
KOSPPHUMEHTOB MPOTHBONMOIOXKeH 3HaKY OCTAJIbHbIX) CKOJIb YFOJHO BBICOKOrO 
NOpAyjKa TOUHOCTH. 

3 MpuBeqennbix paccyx*xeHH cyleqyeT, 4TO Mpefmaraembii cnoco6 
ABJIACTCH B HEKOTOPOM CMBICJI€ Hey JIyULMaeMbIM. 


IIpu cyenanubrx orHocutenbHo (S) uv © mpegnomoxwKenusx ua (1) uMeem 
wCH, cA ye ae (2) 
rye A’ — m1060e ancsIO MeHbIee A. 
PaccmoTpuM cayyah m=2u7<3. Ilycrs AD 0 — HeKoTOpoe Mauioe 


quco. OOosHayuM yepes Gs (s > 2) MHOxeCTBO TOUeK KBafpaTOB 


(a1) 2h <n (Gut 12h («= 1, 2), 
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a 


2 i mo6bIe Wevible YHCJIa Take, 4TO BCe BHYTpeHHHe TOUKH KBaJ[paTOB 
(qar—8) 277 HS Te, (Ges? ie 48 a Ie 2) 


WHajiexaT G. pss Teg BHYTPeHHUX TOYeK G, O603HaqHM yepes Gs. 
HO, UTO TIpH s > loge rye D—juametp o6nacru G, MHOKecTBa_ G, 

TIC. . 

Ilyctb o—HeKOTOpoe HCO Takoe, To O<¢<1. O6o3HauyM yepe3 

2, 3, .. +) MHOKECTBO ToUeK (Xj, Xo) &G, Gsi1, YAOBMETBOp sONLAx 
nopuio {x,/2!°n} SERRE = 0, yepes Py; — mHoxectBo ToueK (x1, Xp) 
3 — Gy TaKuXx, 4TO {X,/h} = {x,/h} = 0 u Bce TouKY KBa[paToB |Xz — X, I<h 
= 1, 2) mpuHaqnexat G; uepes Py) —MHOxKECTBO BCeX OCTAJbHBIX TOUeK 
h, ih) €G—G, (ti, Weuble). 

Touxu muomectp P;(s=0, 1, 2, ...) 6yqem Has3bIBaTD y3uamMu Hu 
agHauaTh (i, ig), Pe dz = Xa/h («= 1, 2). B (iy, i.) Gs — Goa (8=0, 1, 2,...) 
pegenum A; ;, = 2'°"n. 
jin pelienui ypaBHenusa (1) umeem 


In (U (1, Xo) = an | —20u Carne 


me t+4 Do u(atiA, mw teAyt+ YY u(y +A, % + bA)| = 
i ~ |i|+|R|=1 l7)|Rl=1 


=O( max | U oaerle ze A®)s (3) 
|Xq—XqI<A 1 


Xy 1 ‘ 
BANUY%,, %0)) = musa: | ~2048u (X1,X2) +784 a u (x, + KE : Xa) + 


|j|=1 


| 


+ 109 >; u(mtiz. x, + kA) + 6 > 


li], |R|=1 \7|,|RI=1 


u(x, + )Z xt 2A) + 


<0 
ig yt gi (x1 + izA, %+ kA) | = O( max | ue ime AS). (4) 
|i] |Rl=1 [X11] <*]2A 12 
|X.—x |<2A 

Bi, ig € Po 3aMeHAeM Ux, +, PaSeJIEHHbIMH pa3HOCTAMH TO 3HayeHHAM 
i, B OnMrKaiUIMXx K (i,, i) y3ulaX WM TOUKAX TpaHHUbl, JlevKaulMXx Ha MpPAMBIX 
M1) A). Ds Wits) CP Gn, ($= 12...)  mMomaraem 
fee) = 0; 2B (t,, ie) € (Ps — Ps4a) (1 Geran (8 = 1,2, ...) monaraem 
.;, (Unni) =O HH In’ ;, isi.) = 9, B 3ABHCHMOCTH OT TOrO, KaKOi H3 KOOp- 
Le 1 

HAaTHbIX Oceli TlapassieneH OTpe30kK TpaHHubl OOsacTH Gs4,, Ha KOTOPOM 
%KHT JIAHHbIM y3eul. 

Ilyctb 


zie 


Li, (Uizi,) = 9 (5) 


cTeMa Ilepe4HCJIeHHbIX ypaBHeHHH. B cumy MpHHitMla MakCHMyMa 97a 
cTeMa BCerjla HMeeT, H MPHTOM e/HHCTBeHHOe, pelleHue. 
Onpegenum W’, us CHCTeMbI ypaBHeHnit 

1¢s 


Wis, |s = 0% 
Luli) = {9 gp pak ah 8) 
Kak 8 (°), NoKa3bIBaeTCa 
Wea GiB, Rad) he. (6) 
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Vimeem (°) 
) 


tS uel <r 
| oo xi e ((«1,%2),S)” . 


mpu k>yi=l+H 


Tlomp3yacb (6) u (7), mMomwyuaem 


[ ui, —U (ish, toh) |< kA | Inh| upu 6(1—s) = 73 
min y’,6(1—o 1} 
| wi,,—U (igh, igh)| <K (6(o—1) + yam" pu 6(1— 9) #7, 


Cuctemy (5) pa3pelliaeM OTHOCHTeJIbHO COOTBETCTBYIOMIMX KaxKOMY YP 
HeHHIO 3HaYeHHH U;,;, H pelUaeM MeTOJOM MOCNeJOBaTeJIbHbIX MpHOsMKeH 
Vicnomb3sya B KauvecTBe MaxKOpaHTb! (pyHKUHIO 2Z;,;,, Olpeyedmsemyto 
CHCTeMbI 

4 


2 b] 
ixle 


Zii@=0; Lai, (Zi) = — 


nosyyaeM, uTO [IA ONpeseneHHA pewleHua cucTembl (0) C TOYHOCTbIO ¢ 1 


CTaTOUHO IpOH3BecTH =e loge uTepauuit. | 
Vcnomp3syemMat pH 3THX BbIUHCJIeHHAX MaMATb >< YMCY ypaBHeH| 
cucTeMbI (5), KOTOpoe B CBOIO O4epesb 


<= | log h| Np to°== 4/55 
= _min—Late=1) pH oly, 

Tlonowxus o = 1—y7/6, nonyaum cchopMyHpOBaHHbI BbIllIe pe3yJIbTs} 

IIpeqnooxHM Tellepb, YTO MbI HMe€eM B CBOeM pacnopsAxKeHHH chopmMy 
aHaslorvuHble (opmyviam (3) u (4), MopsyqKa TOUHOCTH nN, a pH y>3 
TakKxKe aHaJOrHMyHble (POPMyVIbI TOUHOCTH m—2 A aNNpOKCHMalluH pelleH 
ypaBHeHHA BOJIM3H TpaHUUbl. 

IIpu y<Cn, HeCKOJbKO H3MeCHHB OcTpoeHHe o6macteh Gs; Mw MpoBo 
MNOQOOHbIe paccy2KJeHHA, NOMYYHM, NONOKUB o = 1 —y/n, cnoco6 peeH 
C HCHOJIbsyeMOH NaMATbIO MeHBbIel 


— r-+p 
Eas FH (s) ( 
WU YMCJIOM JeCHCTBHH MeCHBUIMM . 
y+8 
=< H jd n(m—1) 
le Pe mak | ee 0) 6 
qe r= maxt,—— >; b> 0 — m0d0e: 


pp kl, m=2uiA<1, m=38, R>1—1 B (2) moxHO nonomH 


1 
, 4 8 a 
’ =k (*). Tlonaraa pu 1—-~>— o={—I4*, rye 3>0,1-Ts 


4 
Ba ged » MOJyYHM cHocoO pelllenua Cc HcHO3yemMoii MamaTHIO > H (ec). 


Ecam cuctemy (5) peuiaTb MeToyomM nocwleqoBaTebHbIX BeEPXHUX pesaKe' 


Wu, TO, NO-BHAHMOMy, 4uCVIO uTepaunn Oygzet = A> + loge, a HCO TelcTBE 
meta? ; 
hg 


a eee 
HeO6onee=<H(c) "™""Y , rae B>>0— mo6oe. 


Tloctynumo 
7 1 1957 
UMTHPOBAHHAA JIMTEPATYPA 


1 H. M.Twurep, Teopusa norenumana u ee TIPHMeHeHHE K OCHOBHbIM 3ajyauyaM MaTeM 
THYecKOH PusnKH, 1953. 2 A. H. Konmoro pos, JAH, 108, Ne 3(1956). § B.9.Mua 
Uncnennoe peuenne mudbepenmvanpupix ypapHenuh, MJ], 1956. 4D. Vounsg, Trat 
Am. Math. Soc., 76, Ne 1 (1954). 5H. C. Baxpaao B, TAH, 114, No 3 (1957). ® Eu. 


Boaxos, JAH, 96, No 5 (1954). 7 H.W. Mo 
uM. B. A. Crexnopa AH CCCP, M., 1956. Se a eee 
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Aoxrnage Akagemun nayr CCCP 
1957. Tom 114, N 6 


MATEMATHKA 


B. M. BOJIOCOB 


O PEWIEHHAX HEJIMHEHHbIX J[MOOEPEHI[MAJIbHbIX 
?ABHEHHMM BTOPOrO NOPAAKA C MEJWIEHHO H3MEH AKOWUMMUCA 
KOIPP®HUWEHTAMU 


(ITpedcmaeaexo axademuxom H. [. [empoecxum 17 I 1957) 


§l. [locTanospKka 3ajauu. B pa6oore (4) u3yyanuch HemuHeliHpe 
neOaHHA, ONHCbIBaeMbIe ypaBHeHHeM BHJa 


5 lm (et) x] + ef (et, x, 4) + Q (et,x) =0, (1) 


2 ¢ — MaJIbIli ae XapaKTepHS3YIONMH MeJJICHHOCTh H3MeHeHHA (byHK- 
i m, [, Q co Bpemenem ¢t. PynKuua Q HHTepMpeTupyerca Kak OCHOBHAA CHa, 
ISbIBaIOWaA KOeOaTesbHOe ABHKeHHe, a m >Ou2 f —cooTBercTBeHHO, Kak 
AJIeHHO H3MeHAIOWMeCH Macca H Maslas Cua TpeHua. Bawio noKasaHo, 410 
menve (1), yJoBneTBopstomlee HaYaNbHBIM ycmoBHAM x(0) = Xp, x(0) = Xo, 
weOseTcA Ha OOJIbLIOM HHTepBasle BpeMeHH t~l/s okono ocH t c MeqIeHHO 
MCHAIOULMMUCA = aMIVIHTyoH u M€pHOJOM, €CJIH  BbINOJIHeHO yC/IOBHe 
m Q = sign xu pad Apyrux orpannyennht. Jlna amnanty abl W nepHoda Opi 
BeeubI (OPMYyJIbI HYJIeBOrO NPHONHKeHHA, Marwwulwe WIA ITUX BeMYHH MO- 
ClUHOCTbh MopsAKa © Ha HHTepBase t~I1/c. 

B psjye npakTuyeckuhx. 3aay Takad TOUHOCTH HeyocTaTouHa. B cBa3i C 3THM 
HHKaeT BOMpoc O BbIGHCJICHHH CuIeEAYIONMX MpHOAWKeHHH aMIVIHTYAbI HU Me- 
(ola, WaroulH4X MOMpaBKH NopsAKa ¢ K HYJeBOMYy NpHOH2KeHHIO. 

| PaccmoTpuM Oovsee oOlee ypaBHenuve Bsa 


| Sy [mm (et) x] +g (et, x) + 204 (28, 2, x) + 0% 9 (et, x, x) + 
Base CS Ge ee 4 ed mend OP (2) 


Ilockombky B JaHHOH CTaTbe aMIWIHTya WH WepHO] BBIYHC/IAIOTCA C TOU- 
MCThIO JO BEHYHH NOpsAyKa € BKJIOUHTeJIbHO Ha HHTepBasie ft ~1/e, UeHbI 
»payKka «° uw Ooslee BbICOKOrO MopsKa, BxOAauINe B (2), KaK MOXXHO M0Ka- 
Th, B 3TOM MIpHOuJM2xKeHHH pom He UMrpaloT HM MOryT ObITb OTOPOUIeHEI. 


d “ ne ne 
pome Toro, = im (st) x] = mx + emyX, WM WICH eM.4X MOXHO BKJIIOUHTb 


BbIPaxkeHHe ©), Bxogamee B (2). Ilostomy, qema (2) Ha m uM yUMTHIBaHA 
fasaHHoe Bbillle, MpHXOAHM K ypaBHeHHIo BMsa 


x + ef, (et, x, x) + e%fe (et, x, x) + Q (st, x) =0, (3) 
sTOpoe H OyAeM H3y4aTb B aHHOH pa6ore. 
| Jina (3) 3fecb MoKa3aHoO, 4TO MpH ycoBuN signQ = signx u HeKOTOPBIX 
Brix OrpaHHyeHHAX, O KOTOPbIX CKa3aHO flasiee, peillenHe (3), yoBJeTBO- 
qioulee HavasIbHbIM ycoBusm x (0) =x), x(0) = Xo, THe x6+ x2-40, mpu 
ICTATOUHO MAVJIBIX ¢ KOWIeOJeTCAH C MeJJICHHO H3MeHAIOWIMMHCA aMmMuTy ou 
‘TlepHOJOM Ha HHTepBasie t{~1/¢, MpwuemM MoO*KHTeIbHBIe MaKCHMYMbI H 
“pullaTeJIbHbie MAHMMYMbI YepeyiOTCA, MEK Ly HUMH peLieHHe H3MeHAeTCA MOHO- 
HHO. JNA aMIJIMTyIbI HU NepHoga BbIBeJeHbI POPMYVIbI, ONpesesAloulNe 3TH 
IMYMHbI C TOYHOCTHIO JO MOpAKa & BKJIOUMTEbHO B MpOMerkyTKe t~ | /°. 
B_ pa6ote (*) 4 B HacTosMen padore HCHOJIb3yeTCA MeTOL, pasBuTbIit 
3TOPOM B pa6ore (°) Wa ypaBHeHHH C MaJIbIM MapaMeTpoM MpH CrTaplielt 
OKSBOHON. Ha BO3MO%KHOCTh MpHMeHeHHA STOO MeTOJa K ApyriM THIaM 
yaBHeHHH yKa3an A. H. Tuxonos. 
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§2. YpapHeHua HyNeBporo NpHOAMKeHUA aM a Ty OB 
nepHowa M ux PusH4YeCKadH HHTePpMpeTauUA. Yneu <*f, ypapy 
Hua (3) B HyJIeBOM NIpHOMWKeHHM POM He urpaeT, H NOITOMY 3)eCb COXi# 
HaIOTCH (opMybI padoTb! (*) AA aMIIMTyAbI M NepHosa pellennAa (1). 
Belem 9TH POPMYJIbI TIPHMeHHTeIbHO K ypaBHeHuio (3). MakcHMyMbl H MMi 
MyMBI KOJIeOOMerocH pelleHHA (3) Ha muHTeppane £~1/¢ OnMCbIBalo 
COOTBETCTBEHHO AaMIWIHTYJHbIMM KPHBBIMH Fy, (et) H Foo (et) ¢ Morpelinocy 
nopayKa ¢. OTH KPHBbIe, ABJIAIOUMECA HYJeBbIM TPHOJWKeHHeM Me]\IEHP 
V3MeHSIOILeHCA AMIMIMTY bl peueHva (3), CBASAHbI COOTHOMeHHEM | 

Fy (et) 


Q (et, x) dx = 0 
Fo (et) 
WM YAOBNeTBOpAIOT AUppepeHuMabHOMy YPaBHeHHIO 
ei [et, Fig (et), Pao (et)] = 2A [st, Fro (st), Pao (8t)I, ( 
rye 
, Fro Fro ef 
I (et, Pros Fao) =22 \ (— 14 \ dx (2 \ Q(et,y)dy) . 
=1 0 x 
: Fro Fro ¥ : 
A (st, Fo» Fo) == y oe LN sa \ hy led, x, (= Ii(2 \ Q (st, y) dy) ‘ax, 
i, RE=1 0 Bs |] 
a Hatabuple 3HaveHHaA Fy, (0), Fo (0) ompegemsiotca tbomMyon 


Fro (0) 
2 \ Q(0, xydx = 2, ‘sten Fe O} = CIV", b= 1,2: 
B (4) yKaspwanocb, uro (6) aBseTes MpHOWKeHHBIM BbIpPaxkeHHeM MUTE 
pajla jeHcrBHa  xdx Mo’ nepuogxy Kome6ann. Buripaxenue ¢A (ct, Fy, Fi 


NpecTaBsiaeT CcoOoH MpHOM*KeHHOe BbIPAKeHMe paOOTbI BO3MYLalolleH CHI) 
—éf,, 3a Nepvogq KoneOanni. Takum o6pa30m, ypaBHeHue (5) omncbIBaeT Hi) 
MeHeHHe HHTerpasia JJeHCTBHA CO BpeMeHeM: IIpHpallleHHe MHTerpasia JeHCTB 
NpOMOPIHOHaJbHO pasote BO3MyualolleH cub. IIpuH fy=0 ypaBHenue ‘i 
MHTerpupyeTca B KOHeYHOM Bue / =const, T. e. HHTerpadl JeHCTBHA AE} 
JimeTCH pH 9TOM ajlMaOaTHYeCKHM HHBapHaHTOM B TeyYeHHe MpOMexyTK 
Bpemenh t~1/c. IIpu f,5<0 (Hamuuue Tpenua) HNTerpas JelHCTBUA 3a BpeM 
t~1/e mMoxer nlomyuutb, cormacno (5), KoHedHOe Mpupatienue, T. e. B STON 
clyyae OH, BOOOWMLE TOBOpA, He ABIAeTCH ajMaOaTHYeCKHM MHBapHaHTo 
B psaye cayyaes, OfHako, uHTerpau jelicTBus MHBapuHanHTed u upu f,~O 
B (4) mpupogqunca pay ipocreHmux csyuaeB noyo6Horo poya. B jonomnes 
HW€ K 3TOMY yKaxKeM 3]eCb elle HA OHH Takoli cCuyuali: ypaBHenue (0 
aMeeT uuTerpan J = const, ecam cbyuKuua Q HeyerHa no x, a f, (et, x, x) | 
= filet, —x, — x). 

Ilepwoy KoneOanuli (onpeqenumM ero Kak MpoMexKyTOK BpeMeHH Mex]\\ 
ABYMH COCeHHMH 2KCTpeMyMaMH OjHOrO 3HaKa) B HYJIEBOM TpHOMxKeHHH: 


T. €. C MOPpeliHocTbio NopsxyKa ¢ Ha MHTepBayle t~1/¢, BEIpaxaeTca cop: 
My JOU 


Fro (et) F po (et) = 
Ty =2 SH Iyer \ dx (2 \ Q (st, y) dy) (8) 
Rd 0 Be 


re —Tpov3BoubHbIii MOMeHT BpemMeHM B IIpeslenax paccmaTpHBaemoro 
nepHoja. 

§ 3. YpaBHenHuaA BEICMHX ITpnHOmwnxenUH. ToKasano, uro cy 
mectBy1oT cbyHkuun Fy, (ct) u F,, (et) Take, aro Kpuppie F, = Fy, +eF,, 
Fo = Fy, + ¢Fo, (Fro —Hydepble npH6nmKeHua aMILIHTY bl, OlpeesieHHBe 


4150 


i3 (4), (5), (7)) onucemaior ua HuTeppase ¢~ 1 /e¢ MakCHMyMbI 1 MAHHMYMBI 
elleHus (3) c TOUHOCTHIO JO BeNHUHH NOpsAAKa ¢ BKMOUMTeIbHO. Jlaa (byHK- 
uli Fy,, Fy; — nepporo npuoumxKenus AMILIATY {bl (¢F py ABIAOTCH NOUpaBKaMu 
OpakKa € K HyJeBOMy NpHOnMxKeHHIO Fx) BbIBeeHa CHCTeMa JHHEHHBIX qucp- 
€peHWHaJIbHbIX ypaBHeHHli Ba 


2 


u S e —oe \' 0 t S Ste ‘ le at fie: \ 
(Fas (Gets Fro (OD = 21S! (Gp lel, Fio hl) Fa + Rulet, Fo eI, © 
qe 4 


1 


ty) (fe == 
v) (et, lao F59) — T (et, laa F249) as 


Pro Pro Pro 


2 a =i 
< {2 Ge her y Qe (et, x) dx \ dy (2 \ Q (et, 2) dz) | + A (et, Fyp, Pooh 
k=1 0 ete) 
d i 
Panes iy pt ate Oo hi [etn (— 1x 
F po (et) a , on? fC 
x(2 | Qetwdy) Jaret ry Dy | ae x 
Br 1Aj—n0) 
ga tep 2) 
{= 1) fa [ets x, (—1)'(2 | Qt. wae) "] 4 (19 Gt, Pry, Pay) X 
F io Fio : Fig Fio . 
x \ dy (2 \ Q (et, 2) de)” \ fi, [et 2, (—1)'(2 \ Q (et, u) du) |ae - 
x y y Pg ie Fi 
a(t F, [ets (— 1)! 


x 


i(2 \ Q (et, dy)" (2 \ Q (ct; y) dy)" x 
| Fig Fio F io ; "Flo fy 
x \ Qi(et, y) dy \ dz(2 \ Q (et, udu)" + (—1)/(2 Q (et, y) dy) 7 
i y “8 

| 

| 


x zZ 


Pe 
L F 
Pig Fio 


s \ fi, [et 9, (— 1)(2 ( Q (et, 2) dz) *|dy +(—1)! Qi (et, x) 


| x 


0 


dy x 


a, 


xo 


$ F 
F i9 Fig 


(2 \ Q (et, 2)dz)* ( fafes, z,(—1)' (2 2 (et, u) du)" dz +. 
: or Fi0 Pig 


Hig is orfe fan na] Parle | eer nay 
ay 


x x 


; 


HavabHble 3HayeHHA £,,(0), F.,(0) ompeyensiotca cbopmy jon 
Fro (et) Fro (et) ' 
eee ed : 2 ai 
wx (0) Q10, Fro (= —sign x [zeq | de(2 J Gt udy)"| 
ao Xo % 
Fro (0) Fro (0) ; 
ab f, [9, x, sign X, (2 \ Q (0, y) dy)) Jax. (10) 


Xo 


3ameTuM, UTO cucTema (9) uMeeT HHTerpaJ 


. 


2 
SS (1) Fin Qlets Fro (86) = 


- F vat Fro (&t) : 
a ay \ fi, [et x, (—1)'(2 \ Q (st, y) dy) *| dx. al 
i, R=1 0 x 


C nomompio (11) ogHa HeusBecTHad PyHKIMA MOXKeT ObiTb U3 (9) HCKI 
yeHa, HW MosTomy cucTema (9) Bcerya MOxKeT ObITb IIPOMHTerpHpoBahHa B 
HeYHOM BHJe. 

Merog pa6otsi (4) Mo3sBomaeT BEINHCIMTh NpHOsMxKeHHA JuOOCrO MOpAyy 
quia amnuTyq KoeOannit. YpaBHenua Gonee BbICOKMX NpHOMKeHHH Tak 
JIMHCHHbI MW MMeIOT CTPyKTypy, aHasloruunyio (9). OTH ypaBHeHHA 3]eCb 


nlopayka ¢, NpHBoAMacb B (*), Mbl €€ 3]@Cb HE BbIINHCbIBaeM. 

§ 4. YcnOBUA MpUYMeHHMOCTH MOpMyaA HyNeBOrO H NE] 
Boro 1pvOauxeHUH. JlocTraTouHble ycIOBHA, MpH KOTOPbIX cipaBe 
JIMBbI pesy/bTaTH! § 2, OTHOCALIMecA K HyJeBOMy MpHOsMKeHHIO, COBNaaKip 
C ycJlOBHAMH Teopem paOoTb! (4), H MbI HX 3feCb He MoBTopsiem. Jia ciipa) 
BeJIMBOCTH pe3yJIbTaTOB § 3, OTHOCALMXCA K NepBOMY MpHONHKEHHIO, CIE 
qyeT JONOHHTb yCOBHA TeopembI (4) cmeqyrouluMuH TpeOoBaHusmu: 1) Q 
fy: MOJ2KHbI HMeTb HeMpepbIBHble MpOH3BOAHbIe JO NopsyKa Ha eMHH 
6obuero, YeM STO yKa3aHO B (*); 2) fg AOUKHA ObITh HEMpepbIBHa BMeCT 
CO CBOHMH YaCTHbIMH NpOMSBOAHbIMH MepBoro nopsyKa. 

§ 5. Pestome. VH3yuenb KoneOsroulHeca pelleHHa ypaBHeHua (3) HW BBY 
BeyeHb! COpMyJbIl JA HywJeBorO H NepBoro MpHOM*KeHHHM aMINVJHTYAbI 
nepHoja. 

UacTHbiM culyyaem (3) ABJIAeTCA KBa3HrapMOHMYeCKOe ypaBHeHHe, B KOTC 
pom Q =k? (et) x. Ja Takux ypaBHeHHH pe3ynbTaTel §§ 2 u 3 coBmayaici 
c pesyibTratamu metoja H. M. Kppinopa —H. H. Boromto6osa (1). |) 

lO. A. MutponompcKua (?) pacnpocrpaHua merog Kppijopa — Borosnct 
Oopa Ha Ooulee WIMpOKMM Kacc HeEMHeMHbIX ypaBHeHHH, OXBaTHIBaIOMIHH (3) 
B (*) Mpegqnomaraetca W3BeCTHBIM OOulee pelieHve HeKOTOporO HeBOSMYIIe 
HOrO HeJIMHeMHOrO =ypaBHeHHA CMelMabHOrO Bua B (opMe pa3svioxKeHHy 
B TpHrOHOMeTpHyecKHH pag Dypbe, KOTOpHIt UCMOMb3yeTCA [IA NOcTpoeHHih 
ACHMIITOTHYECKHX MPHOMMKeHHH PeWieHHA BOSMYLeHHOrO ypaBHeHus. 

B qaHHOH paOoTe JI OCHOBHBIX XapaKTepHCTHK KOseOsOWeroca peUiel 
HHA ypaBHeHua (3) — aMNHTY{bI MH NepHogqa — BbIBe,eHbI COpMYJbI, BbIP 
*KAIOUMe STH BEJMUMHbI HENOCpeYCTBEHHO Yepes (PyHKUHH Q, f,, fe, BxXOMAH 
mje B ypaBHeune (3). | 


ABTOp Mouib3yeTcsH CAyyaeM BbIPAsHTb MpHsHaTembHocTD JI. C. ComoBpeBy 
3a MHTepecHble JHCKyCCHH. 


Mockoscknit rocyfapcTBeHHBIi yHHBepcuTer Tloctynuso 
um. M. B. Jlomonocopa 15 I 1957 


WHTHPOBAHHASA JIMNTEPATYPA 


Hey Heeb oro m1 608,10. A. Mutponouapscexu a, Acumnrornueckue meroyih’ 
B TCOPHH HENHHCHHBIX KoeOaHHH, 1955. 2? 10.A.MuTponoascku hi, HecrauwonapHie, 
thas a0 es KoleOaTeIbHBIX cucTemax, 1955. %B. M. Bonocos, Mare 4 
cOopH., ; 1952); 31(73), 3 (1952); 36(78), 3 (1955); JIAH, 105, Ne 3 (1955), 
*B. M. Boaocos, J{AH, 106, Ne 4 (1956). oe ae ae 
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Woxaaygn Akagwemun nayx CCCP 
1957. Tom 114, Ne 6 


MATEMATHKA 


2 
M. A. EBrPA®OB u A. JJ. COJIOBBEB 


OB OJHOM KJIACCE OBPATHMbIX OMEPATOPOB. B KOJIBUE 
AHAJIATHYECKHX ®YHKUHH 


(J]pedcmasaeno axademukom M. B. Keadotuem 18 I 1957) 


-llyctbh Km (ri, Ri) = Km KOAbUO aHaNMTM4eCKHX (PYHKUMM mM KOMIIeKCHBIX 
SPCMCHHBIX 2), 29,...,2m, PCEFYNAPHbIX WH OMHO3HAYHBIX Mp r;<|2;|< Rj, 
=1,2,...,m, B KOTOPOM 3ajfjaHa TONONOrHA MOHATHeEM CXOMMCCTH Kak 
ABHOMepHOH cxogumMocTH mpH 7;(Il+s)<{2;|< R;(1—s¢) gaa aw6oro 
> 0. CopepiueHHo aHanorw4yHo TOMy, Kak 9TO ObIIO CyenaHo B (?, 2), MoxKHO 
Ka3aTb, 4TO CCIM PacCMaTPUBaTb Km TOMbKO Kak NMHeCHHOe TOMOMOrHYeCcKoe 
OCTPaHCTBO, TO HMeeT MeCTO Cylefyrolllee yTBepxKeHue: 

Teopema 1. IJIycme A — aunetinolli onepamop 6 Km, onpedenennotti 
ABeHCM6AMU 


RE Se ie CR A Soc ai pr ie eed 


. ae eee 2m) 0 npu max{n;|—co (6 Cmolcae monoaoeuu Km). 
h i . 


‘Toeda onepamop E+) A umeem o6pamnotit, nenpepoienoiti @ Km, OAA ecex 
BA UCKAIOYEHUeM CYeMHO2O MHOIHCeCMbA COOCMBEHHOLX 3BHAYEHUL hy, HE UMEIO- 
lecO NpedeAbHelX moueK 6 KOHeXHOL Yacmu naocKocmu. [IT pu_amom Kpam- 
9cMb Kaxcdoeo coOcmeenHoeo sHaYeHUA KOHeYHA U Npu HAadAEerCaMem (?) 
1peORNeHUU COIO3HO2O ONepamopa Umerom mecmo 6ce AAbMepHamuEel Pped- 
AMA. 
| Stor pesybTaT JlerKO JoMyckaeT culefyroulee HeCyUecTBeHHOe OOOOULeHHe: 
Teopema 2. ITycmo aunetinoili onepamop A, onpederen pasencmeamu 


n ° 
en eee (2a nem ddr — OO — Myy--1, 1, < OO. (2) 
VOCE EM carr Mm (Ziv ++ +1 2mi h) — Yenble anaaumuueckue yHKyuu h, yOosre- 


BOPHUOLUE YCAOCBUAM 


lim En, cently (21, ei etal 5 Zm> i) = 0) (3) 
max |nj|+© 


IeHOMepHO no k 6 AwoOOM KOHeYHOM Kpyee U 
(2% teem iA): 0 (4) 


lim &p,, 
A+ 0 


seer 


UL GPUKCUPOBAHHOIX Ny,..+,Mm- ; ‘ 
Toeda onepamop E+ A, umeem 6 Km Henpepoienoitt o6pamnort OANA 6CEX 
3a LUCKAIOUCHUEM CHEMHOZO MHOICECMB6A COOCMEEHHHIX BHQAYEHUL hn, HE UMEHO- 

220 NpedeAbHblX MOUeK 6 KOHEeLHOlL YacmU NaocKocmu. ITpu amMoM No-npec- 

my UMeIOM MeCMO KOHELHAA KPAMNOCMs COOCMBECHHELK BHALCHUL U AAbmMep- 


muebl PpedeoAoma. 


TLAH, rv. 114, Ne 6 4158) 


Ecau paccmaTpHBaTb Km He TOJIbKO Kak MHeMHOe TOMOMOrMYeCcKoe TIpa 
CTpaHCTBO, HO.H Kak TOMOJOFMYECKOE KOJIbIO, TO MOXKHO HOJIYYHTb SHauy 
TeJIbDHO OOJIee CHJIbHBIM PesyIbTAT. 

Teopema 3. Hycmo B,— aunetinei onepamop 6 Kin, onpedenennol 
pasencmeamu 

n n n n ek 
Bae Re ME a was Dios a (Z,; Moe h), —oco <M yo009 Mh << OO Gi 
30€Cb Nay...) Im (219 ++ +9 2m Kk) — YeAvLe ANAAUMU4LECKUe Qynkyuu i, ydoba 
MGOPAHOLUUE YCAOBUAM: 


An, og FO pu ri(l + 2)<lz;|<c Ri (1—e) Ona max | 1; | > Mo (s,4), C 


as Ee Sh ae eae Gi 
as |nj|+e hy, seer Am 
paeHomepHo no h 6 AW60M KOoHeUHOM Kpyee Npu PuKcupoeannelx ky, ... Rae 
we oe iy ] ( 
Np GUKCUPOCAHHOIX My,..-, Mm. 


Tozda onepamop B, umeem o6pamnoiti, nenpepoieHoiti 6 Km OAA ecex i! 
3A UCKAIOLEHU2ZM CHeMHOZO MHOINeCMEA hn, He umeroueco NpedeAbHolx mo4e 
6 KOHe4HO uacmu naocKkocmu. Koneinan Kpamunccmb COoOCMéeHHoIX BHQAXEHU 
u adomepHamuésol Ppedeoroma no-npesxtnemy umerom mecmo. 

JIA cpaBHeHua CusbI Teopem 2 u 3 3ameTHM, uTO onepatop E+ A), ry 
A, ompeyemeH paBencTBaMy (2), Jerko MpefcTaBHTb B BHJe (5), NOJOKMB 


as, Sati (23; 66h 4 rap h) ae] + iia cenit (is 2 88 9 ms ye 


IIpu 9Tom u3 ycnoBua (3) cileqyioT He TOMbKO ycnoBua (6) u (7), HO u 6G 
Jee CHJIbHOe yTBepxKjeHHe | 


dimes cig ae an 
max | n; | > oo 
t 


Teopema 3 no cylecTBy HCHOb3yeT TO O6cTOATeMbCTBO, YTO Kp» ABIIAeTCS 
He TOJIbKO JIMH€HHbIM TONOJIOrHYeCKHM IIPOCTPpaHCTBOM, HO H KOJIbILOM, H MO), 
*%KeT ObITb MepeHecena (C TEMH HJM HHbIMH H3MCHEHHAMH) Ha Apyrue Tonol 
NJOTHYeCKHe HJIM HOPMHMPOBaHHbie KOvJIblla, B KOTOPbIX CTeMeHH KOHEUHOTe 
YMCJIa BJIEMEHTOB OOpasyloT Oa3HC MO CJIOXKeHHIO. 

JlokasaTeJIbcTBO HE IIPHBOAMM H3-3a HeRocTaTKa Mmecta. TlosHakoMUTbCcs 
C OCHOBHOK geet [CKasaTebCTBa JIA Mpocretwiero culyuan MOXKH 


mo cTaTbe (*), OOOOMeHHeM pesyJbTAaTOB KOTOPOH ABMAeTCA mpefmaraemas 
3aMeTKa. 


Otyenenve npuknaqHow MaTemMaTHKH TJoctynuno 
Maremaruyeckoro uactTutyta um. B. A. CreKmosa 17 I 1957 
Axajemuu HayK CCCP 


UMTHPOBAHHAA JINTEPATYPA 
1M. A. Esrpagos, Tp. Mock. matem. o6m., 5, 89 (1956). 2M. A.Esprpagoe 


Hiss. AH CCCP, cep. matem., 21, Ne 2, 223 (1957), 3M. A. | 
zoBbes, JAH, 113, Ne 3° (1957). a) AP aT RAO.9 Bete aa 
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Wornagn Akanemun HayK CCCP 
1957. Tom 4114, Ne 6 


MATEMATHKA 


M. H. KAPPANOJIOB 
O SAKTOPH3AUHH T-OTQEJIMMBIX FPynn 
(I]pedcmasaexo axademuxom IT, C. Aaexcandpossim 15 I 1957) 


B paoote C. A. Uynuxuua (1) Ackasana cseqyromlaa Teopema. 
Iycme m>1— nau6oaewut W-cuaceckuti Oeaumenbd nopadka g Kone4- 


u I[l-omdeaumoi epynnn @G ui nycmo m= pP-ps?---pht, ede 


»Po5+++1Pr—6Ce pasauunele Npocmele Ceaumenu 4wucaa m. Toeda epynny 
=) 
MOHHO hpedcmasumb @ Bude npouseedeHus. 
G = %,-%,->- Bp, (1) 
2 B,, ¥.,...,Be—Nexomopoie nodepynne ©, umewuue nauboaouumu 
CUAOCBCKUMU OeAUMeAAMU CBOUX  NOPAOKOG,  Coomeemcmé6eHHO, 4uCcAa 
Og oR 
» P2y+++5DPrs 


Tam >Ke MOCTaBJIeH BOIMpoc O BO3MOKHOCTH BbI6opa NonapHo nNepecrano- 
THBIX COMHOMKUTeeH MponsBeyenna (1). B HacTosmehH 3ameTKe 9TOT BOMpOC 
dlaeTCa MOORKUTeMbHO (cM. Teopemy 1) H yTOUHeHHaA TaKUM OOpa3oM Teope- 
C. A. Uynuxuua mepenocuTca Ha HeKOTOpBIH Kslacc OeCKOHeYHbIX rpynn. 
‘Onpegesneuua. Hogrpynny 9 rpynnst ©@ 6yyem uasppatb H-3amx- 
’TOH HI 3AMKHYTOH OTHOCHTeEJLbHO MHOKeCTBA NPOCTHX 
‘reea II, ecnu kKaxkjfaa cunopckad p-noyrpynna, p€Il, nogrpynnop § 
yiaeTca cHopcKol B rpynne ©. B uacruoctn, ecu II copnayaeT c MHO- 
‘cTpom [1() mpocTerx jenuTeneli NopaAKOB 9eMeHTOB mosrpynnpr $, To 
cueqHioio OyAeM HasbIBATh 3AMKHYTOH BIrpynne 
-CopokynHocTb nonmapHo MepectanoBounbrx nogrpynt By, By,-.., Bas. 
KajbHO KOHeuHOH rpynmpt G Hasopem oTAe MMOH OTHOCHTEABHO 

omwecTBa mpoctHx uncea Il uan Il-oTgenumMont Oa30H rpyn- 
G, ecun BolmonHsiorca cenyrouime ycnopun: 1) G = {¥y, Be... .. Bas ---}5 
Toyrpynna Pn, 2 = 1, 2,...,3aMKHYTa OTHOCHTEbHO MHOXKECTBA BOSS 
pecmm II M1 IT(G) = {P1, Pave ++sPnr+--}, TO De eae Gata 
OHM(P)AMN W(R;) npw ij. ers 

Teopema 1. Koneunan W-omdeauman epynna o6aadaem no Kpatinett 
pe odHot Tl-omdeaumou 6as0t. 

‘Tloka3satTeapbcerTso. Jjomycrum, uTo TeopeMa cMpapeyquBa He (IA 
‘x KOHeuHEIx Il-oTqemHMblx rpynm. Cpequ sBcex Koneunpix Il-oTqenMMbIx 
VIM], JWI KOTOPbIX He MMeeT MecTa Teopema, BbiGepeM KaKyl0-HUOy [ib 

HavMeHbiwero nopsyKa g. Odo3sHauuM yepes % = Fi xX BX... X ,, MaK- 
faJbHy!O CieuMasibHylo HHBapHaHTHyo H-nogrpynny rpyttbl @, rne &;, 
-1, 2,...,%,—cunopceKaa p;-logrpynma rpynnp ®, p; € TEN (@) = 
{P1, Po»-++» Prt, a Yepes Ny / I — HeKOTOPHIM MHHHMAJIbHbIN HOPMaJbHbIK 
1uTeb (pakTop-rpynnp © /R. 


Bo3MoxHbl cyleqyioulve Apa Clyuas. 
1. Tlopagox cbaxtopa %,/N ne AemvTcA HH Ha OAHO MpocToe YACO U3 


yKectpa II. Torga, B Cully usBecTHOH Teopempr Ilypa, B XN, cyulecrByeT 
(rpynna % nopayka, paBnoro mopaqKy (pakTopa N,/MN, Mpwyem Bce nojz- 
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rpyniibl HopMasbHOoro AenuTena Yt, Takoro MOpAyKa COMpsKeHbI MCAKy | 
6oft. CneqopaTebHO, HHAeKc HopMasusaTopa %(Y%)y, B HOPMaJIbHOM 


Tene 9, papen ulyeKcy Hopmasusatopa ¥(%)y B rpymme G. Ecau nuae 

= [G:N(%)y] Hopmamusatopa K (%)y B rpynue @ ue pazen 1, To nopa | 
HopMasuszaTopa N(%)s) MeHbUe g, H, 3HaYUT, B CHJy BMY KT HB HOEs np 
NolOxKeHHA, rpyrina RN (Y%)y CGnayaeT MO KpaliveH Mepe OJHOM [l-orqenuip 


6a30l Ri, Ree, Pe. 
Tonoxus ‘8; = KiB, i=1, 2,...,, nmomyuum II-orqenumyto f 
rpynnp © B,, Bs, 5-~, ee: ; 
B caMom jee, TepecraHoBoyHocTh NoArpyul Bi u ¥; cneqyeT 43 ng ) 
CTaHOBOUHOCTH MexKy co6oh mogrpynmer F;, %;, %;, Bj. Tak KaK nop sy 
MpousBeyeHuA N(%)j-M, paBeH MpousBefeHMIo NOpAAKOB Nogrpynn X( 
v 9, PaBHbIX, COOTBeTCTBeEHHO, g/S HN, JemeHHOMy Ha NopaRoK n/s 
pecevenva N(AN)yM Ni =R(U)y,, T. €. Papen g, TO uMeeM paBeHcy 
N (YM) 5-Ny = G. Orcioga nonyuaem G = {¥,, By,.-., Br}- | 
Tax Kak. 8;— unBapHanTHaa B rpynme @ p;-nosrpynma nu mops; 
SR; MOXKeT J@IVTbCH JIMLUb Ha OHO mpoctoe wucO p; HS MHOxecTBa II 
nopayok nozrpynne 8; = %;.9) MOMKET JCIHTbCA TObKO Ha OHO Ipods 
qHCO p; H3 MHoxecTBa II, u, sHauut, IN H(i) = {pi}. Orcioga Tall 
cnenyer 3amKHyTocTb Nogrpynn $f; otHocuTenbuo If I1(%;). Takum oG@ 
30m, rpynna ©@:oc6nagaer I-orgqenumon Gasoii Gi, Bout Pk, SRO oeann 
BOPeCYHT MpeAMOMORKeHHIO OTHCCHTEbHO 9TOM rpynnibl. 
Ecau tenepb [O:2(Y%)gy]l = 1, To nogrpynna Y saBasaetca HOpMaJIbEI 
nenmutenem rpynmb ©. Tlopsayqox cpaktop-rpynnpr ©/% menbuie g, MU, wy 
YHT, BBHY HHAYKTHBHOrO MpesnosoweHHA, cbakTop-rpyuna O/ % o6s1ajt 
[l-orgenumcoh 6a3ci FB, / 9%, Bo /%,..., Be / W. 
Tak Kak, ouepuguo, ¥;-¥; = ¥j-¥B;, G@ = B,-¥---Ba uw mogrpynna | 
i=1, 2,...,, 3amKHyTa oTHocuTembHO II. I1($;), npayem I A II (Bi 
= {pi}, TO copoKynuocTb nogrpynn ¥,, %.,..., 8, oOpasyer I-orgqenumM 
6asy rpynns! &, uro npoTuBopeuuT peAnonomenuIo CO 9sTOH rpynne. | 
2. Ilopayox daxtopa ¥,/N enuTcA Ha HeKOTOpOe pocTce HCO 
xecTBa Il, Hanpumep Ha p,. Tak Kak (bakTop %,/% He uMeer HCTHHE 
XapaKTePpHCTHYCCKUMX NOATpyNn u, 3HayHT, pa3smaraeTCA B MpxAmMoe mpoHue 
N@HHE H3OMOpCHbIX MexKy coOoH mpoctbix rpynn, To u3 Ll-orfzenum 
rpynnet @ cneqyer B3aMMHaa Mpocrora nopsyqKoB rpynmp BR x Fy X... 
nj /PX PBX... xX Rp 
Bauny Teopempr Hypa orcioga BbireKaeT, uTO B YN, cyulecrByerT MOArp}} 
fla 9% nopsika, paBHoro nopayKy rpynmpr M,/R, xX Fy xX"... X Bh, TIpuyi 
Bce NOArpynnbl rpynmb Yt, Takoro nopayKa CONpAxKeHbI Mexyy co6oli. 
mM [G:R(%)y] 1, To mopagok R(%)y, Menbuie g, u, cneqoBaTeMbHO, B 
Jy HHAYKTHBHOTO MpeAMoOKeHHA, HOpMasusaTop PR (%)y o6nagaer I-o 
JIMMOH Oa30K Bi ae war G 
Kak 4 B cayuae 1, 43 NpeqMonomKeHnaA [G:N(A)gy] 1 Berrexaer, 


COBOKYNHOCTh nogrpynn Bj, %y,..., ker, rue B= 8-8, i= eee 
o6pasyer I-orqeaumyio Gasy rpynnpt &, uro npotuBopewuT ONY Mento 
HOCHTCJIbHO STO rpynnpl. ' 

Hlonycrum Tenepb, uro 9 ABAAeTCA HOpMasbHBIM JemTeneM rpynnpt | 
B 9TomM cayyae 9 He MoxKeT OnITb Py-oArpynnok, Tak Kak 93TO MpoTHBO: 
WHO Obl MAKCHMAJIbHOCTH CMeWMaJbHOrTO HOpMasbHOrO JenuTens N. Bowl 
TOro, MO 93TOH 2*e MpW4HHe CHNOBCKaA p,-NoArpynna B HOpMaJibHOoro je 
Tea 9 He MO*KeT ObITh HHBapManTHOH. CneqoBaTeibHo, MOpaqOK HOpMa 
saTopa N(B)y Menbie g u, 3HauNT, BBHIY HH yKTUBHOrO peinenn al 


nogrpynna %(B)g oGuaqaer I-orgenumoh Gasol ¥,, b phar Retna pk 
4156 


a) 
iP 


; ” 
_ Tonoxns , = ¥,-%, serko moKa3aTb, to COBOKYNHOCTh nosrpynn 
v ¥o,..., Be OOpasyer I-orgenumyto Oa3y rpynny @. 

B ae Rene, MepecTaHoBounocTh nogrpynn YB; u ¥; ofesugua, a coor- 
menve G = ¥,-},---P%, cneqyer us papenctrsa G = Y-R(B)y. B cuary 
aBeHCTBa HHeKcoB [G: R(B)y]=[M: N(B)g] mopspoK N(B)y AewuTcaA Ha 
; 0 a a 
ACO py": pPz*--+px", Te %;-— HaMBbICWad CTeNeHb, B KOTOpO mpocToe 4uC- 
2 Pi BXOAUT B g. Orcioja BbiTeKaeT 3aMKHyTOCTb nogrpynn Bj, ¥o,..., Br 


rpynne @ orvocuTenbuo coorsercrByomux MHoxectB II NM I1(¥%), 
 (#,),..., 11 W(®,), 4, cneqowarenbuo (tak Kak IN (Ht) = {p;}), 
IMKHyTOCTb nogrpynn 3%, By,..., 8, oTHocuTenbHO mHoxectsB I NA I(¥;,), 
=1, 2,...,k. Cuopa nonyyeHo mpoTuBopeyve JomyuleHHiIo OTHOCHTebHO 


ynnp &. Teopema | foKa3ana. 

Teopema 2. Jloxaaono Il-omdeaumaa epynna @&, m. e. aoKanoHo Ko- 
2uHaA epynna, KaoxKOaA KOHeunaA Nnodepynna Komopoli Ti-omdeauma, 06- 
CAI0WaAt HOPMAAbHOIM PAOOM C KOHEeUHoLMU GaKMOopamu uU YOCBsembopsAIO- 
QA YCACBUIO MUNUMANCHOCMU OAA nodepynn, ob6Aadaem no Kpatineli mepe 
Jnott W-omdeaumott 6asoii. 

JlokasateapersBo. Tak kak rpynna © spasetca KOHedHbIM paciliMpeHueM 
KCHMAaJIbHOrO NOJIHOrO HOPMaJIbHOrO yenuTein MY (cm. 2, Teopema 2), TO 
> MOXKHO MpecTaBHTb B Bue NpousBeqenun OG = Y.-B, rye B — nekoropan 
Heya noyrpymna. B cuay tTeopempbt | KoHeuHaa rpynna B o6snayaet 


° = mn , y > 
-OTeNHMOH Oas0n F,, B,..., Br, mpHyem ecau npocroe uuco pt W(G)= 
= {P,, Po,....Pr} He JemMT nopsAgKa rpynnb B, To noyrpynna 8; cosna- 
aeT C @QHHHUHON. 

n” ” ” 
' O6o3HauHM Jaee yepes %), %,..., Bay, COOTBeTCTBEHHO, CHJOBCKHE 
4 . '- a 
wnogrpynnp, d=1, 2,...,k—I1, rpynne Y, a uepes , — cunoBcKyto 
[’-nogrpynny sto rpynnp, rye II’—muHoxKecTBo nmpccTbix fesHTene no- 
AMKOB 3CMCHTOB rpynnbl YM, OTAHYHBIX OT YHCeM Py, Po,.--, Pra. V3 


OMMYTaTHBHCCTH rpynnbi 9 cieqyeT, YTO COBOKyNHCCTb nogrpynn oe 

~+, 8p COpasyer ee I[l-orgenumyto 6asy. Ho torga, nomoxKuB’ = F;-%;, 

OVUM, Kak serKO JoKa3aTb, H-orgenumyto Oasy rpynon © Fy, ¥Fo,....Pr 
Tecpema 2 jloKa3aHa. 

_ OrmeTuM, 4TO 4aCTHbIM Culy¥aem Teopembl 2 sABNdeTcA Teopema 3 pa6o- 

bl (*). | 
B 3aksroueHve OJIb3ylocb CayyaeM BbIPaSHTb OlarofapHCcTb Mmpod. 

1. C. UepHukopy 3a ykKa3aHHa. 


Mo.oroscKuit rocyfapeTBeHHbit yHHBeCpCHTeT Tocrym10 
um. A. M. Toppkoro 4 VI 1956 


ILHTHPOBAHHAS JIMTEPATYPA 


1C.A.UyuHuxun, JAH, 95, No 4 (1954). 2? B.H.MaotKxus, JAH, 107, No 5, 
48 (1956). 811. A. Poab6epr, Maren. cOopx., 32 (74), 465 (1953) 


1157 


Jloxaaynn Axagemun nayx CCCP 
14957. Tom 114, Ne 6 


Il. Wi. KOPOBKHH 

O NOPAAKE MPHBJIMDKEHHS SYHKUMM 

JIMHEHHbIMM NMOJIOKKUTEJIbBHbIMH OMEPATOPAMHU 
(ITpedcmasaeno axademuxom B. H. Caupxosuim 10 I 1957) 

fiyets 2, (/; x) — IMHeHHbI TIOJIOMKUTEbHLIN ONepaTop, 3HaYeHHe KODE 


poro ua mo6o HenpepbiBHOH PyHKUMH eCTb avlreOpavyeckHH HM TpHroHy 
MeTPHYeCKHIi MOJIMHOM NopsyKa He Bole 1. [ouoxuM 


Ng lla fs HV PMN ( 


E. B. Boponosckas ('), H3ysad Topayqok mpHOmMKeHHua PyHKUAH TON 
HoMamMyv C. H. Bepuuiteua, ycTaHoBuuia, 4YTO MOpAOK MaJIOCTH BeIMUMHE 
A, B 3TOM Cily4ae, BOOOMe ToBopaA, He Bbuue 1/n, M AOKasana paBeHcri 


lim.nA, = 1/54 be= Ot (2). 


n> ce 


B sTow 3ameTKe OyjleT MoKa3aHO, 4TO MefJIeHHbI MOpaAqoK cTpeMJeH#! 
K HywJ1o0 BemHuMHE! A, HMeeT MECTO JIA BCEX JIMHEHMHbIX H MOJIOKUTCJIbHEE 
NOJMHOMHaJIbHBIX ONepaTopow. Kpome Toro, OyyeT ycTaHOBsieH aHasor pi 
BeHCTBa (2) {1A MPOHSBOMbHBIX HOCMEQOBATEMbHOCTeH MOOMKHTEIbHBIX OM} 
paTopos. i 

Teopema |. Ecau {£,(f, x)} —nocaedoeamenroxocmb aAunetiHolx nord 
HUMCAHOLX ONepaMopos MAaKUX, 4MO SHAaYeNUe ONepamopa Ln (f3 x) ONA At06ch 
HenpepoleHol Ha ompesKe —l1<x< 1 pynkyuu ecmb aneeOpauueckuli nek 
AUHOM nopsAOKa He 6vilue N, MO no Kpatineti mepe oOHa us nocaedoeame at) 
Hocmett 


WW Sa(ls x)—1I}, (Salt; x)— I}, {0 | Sa; x) — x? |I} 


He CMpemMUMCA K HY AIO. 
JoKkxasateubctTsBo. Mmeem 


| @n(jtl; x)—|x||< 
Sl enlels x) — [xl Sas i + [xl Sais )-l 1 < 
<1] @n(lt | — | ex) (+) eal; x)—1]. (3 


Tionb3yacb CBOHCTBaMH JIMHEHHBIX TOJO%KUTEIbHEIX OMepaTOpoB (MoOHO 
TOHHOCTb HM HepaBeHcTBo Komm — BynsaKkoseKoro), nosyuHM 


|@n(if | — | x] x)|< alli —xh; x) < (4! 

<V Ln f(t — x); x} £, (1, x) = 
= V{£,(P5 x) —#} — 2x {%, (6x) — 4 +P, (4G )0—D VEZ x) (ia : 
Hockomky £,(f; x) — nomunomnasbupiit onepatop, TO 
En(|x|) <i ¥a(lt|; x) — |x| I. (9) 
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Hs (3), (4) # (5) nonyuaem 
nEn(|x|)<n? || Y.(1; xs) —1 i+ * (6) 
PV WOn(ls x) ll Vn?(|| Cn; x)\—2? | £2 Salts x)—x | + La( lx )—I I. 


Ecam Obl Teopema He HMesa MecTa, TO papas wacTbh MocmeqHero Hepa- 
CHCTBa CTpeMHViacb Obl K HywiO. Ho sTo HeBO3MOxHO, Tak KaK NE, (|x| 
€ CTpeMHTCA K HYJHO. 

Vs qokasanHok Teopembl culeqyeT, YTO MOpsyOK pHuOmMxeHUA dPyAKuH 
HHEHHBIMH MOJIOMKUTebHBIMH H NOJHHOMHAJIbHBIMA OllepaTopaMH He BBILLUe 
/m jake QA ananuTHuecKHX dbyHKuHH. Tloqo6noe yrTBep2xyjeHve merKo 
€peHOCHTCA HM Ha TpHrOHOMeTpHyecKHH cayyal. B yambHehwem G6yyT yKa- 
AHbI TIOCJIeQOBaTebHOCTH JIMHEMHbIX MOJIOMKHTEMbHBIX H MOJIMHOMHAJIbHbIX 
TepaTopoB, MOpAAOK NpwHOmHxKeHHA KOTOpbIX | /n? HMeeT MecTO Jia mO6OH 
Baxkbl WHppepenuupyemon dyHKunn, || f” (x) || < oo. 
~Teopema 2. Ilycmo n(x), n= 1, 2,..., —HeyOoleatolue Ha ompesKe 
Sx <b Gyrkyuu u 


b 
©, (f) =| F (x) den (x). 
lycmo ) (x) — NenpepoleHan Ha 3smom ompesKe yAKuyUA, 
_ Dc) Oca (ae Oe cena cb. 


Jan moeo umobel uz pasencmea 


rae 8 ia ad Ei 7 
ai emit (7) 
(x) — a6aa dynkyusn, Oana Komopot nocaednuti npeden cytwecmeyem, cae- 
0eano pasexcméo 


©, (1) 
. n Be 8 
ioartme: 8) 


eoOxodUMO u OoCMmamo4Ho, “umobwt JAA ecaKoz20 8>0 bozo cnpasedauéEo 
aeeHcmeéeo 


a, (8) 
ine fe) 
lim ge =O 0 
Je 
&, (0) = \ Aven (x). (10) 
\x—e|>6 


 Jloxasateaberso. Tonomxus f (x) = ~? (x), NonyuHM 
1 
@(f) =\F(x)denlx)> | F(x) den (x) > man (3), 


| a |x—c| >8 


e m— HauMenpiuee 3HayeHue (byHkunn f(x) Ha MHoxecTBe |x—c| >6. 
Ie JOBaTeJIbHO, 
pen DA 2 ea) a1) 
®, (Y) @, (Y)° 


cm (9) He HMeeT MeCcTa JIA HeKOTOporO 6>0, TO mMpaBas, H, ceqoBa- 
‘IbHO, JI@BaA YaCTH MocequHero HepaBeHCTBa He CTPeMATCA K HyJllO, XOTH 


| tim 1) — jim (x) =0. 


xo (x) x+C 


Jina Woka3aTembeTBa JOCTaTOUHOCTH yCJIOBMH TeOpeMbl 3aMeTHM, UT 
(7) cueqyeT HepaBeHCTBO 


\ F(x) — Ad (x) | <ed (x), | x—e] <8. 


Tenepb HMeem 


@, (f) — AP, (9) = | fF) — AP ()} don (x) = 


= | FAV) den(x) + | 16) — ARC) dente). 


|x—c|<65 |x—c| <3 
Ho 
( [f@)— Ad (x) | don (x) < Man (3), M=IF()—AdO)I, 
|x—c|>8 
F(x) — Ab (x) | don(x)<e | 9 (a)den(2)<2®, (2). 
Ix—c|< 8 |x—c| <8 
CueqoBaTeJIbHO, 


| Pn (f) — A®n (¥) | <e@n ()) + Man (2). 


M3 storo HepaBeHcTBa, (9) H Mpou3sBoubHOcTH © >O caeqyeT Teope 
Uro6bl 43 9TH TeOpeMbl NOJyYHTb Teopemy BopoHoBcKOH, HYKHO 3a 
THTb, YT 


Bi(lixs=1, Bft@2 n= te ea ee 
fod 


ai; Oy De OGRE het o(=] 


|k[ n—x|>68 


Tak Kak oq (0) = 0(Bn {(t—x)*; x}), O<x<1,27T0 no Tecpeme '2 | 

paBeHCTBa iI 
: f(t) —Fo)—t— x) f(x) _ 1 ” 
Lan os: Gama | (x) 


t> x 


clleqyeT paBeHCTBO 


te, B,(f x) — f(x) B, (4; x) — F (x) B, (t — x; x) 
Fis) B, Ut —x)?, x} 


B, (i) — F(x) ; 
oat oe AC) 


n 


= lim 


n—-oco 


T. €. TeopemMa BoponorcKon. 
IIpumenum enue Teopemy 2 x onepatopam J>Kekcona 


ate sin (nt / 2) \4 
Di (iix) = WUE + | Fe+ 9) (Sat) at 


VMmeem 
=8 


a, (8) = more = {\ +) (SRY ai} = 04). 
4460 


C ypyrou cTopcHu, 


y 
4 4 in? (nt / 
(= — cos nt) at =: 


ee = 3 1¢ 
pve “on Gi ie . 2 2 sin? (¢ / 2) 
—T 


=yep ea) 


IIpumensasa Teopemy 2, u3 paBeHcTBa 


lim OO ee SDP) 
sin? 5) 
[yuuM 
: Ds a 5 
im— ee tim 4 nt (Dali —E (= 2. 


,t— x 
VE D,, (sin? 5} : x) Hae 


CuejoBpateJbHo, 


lim 4n® (Dn (fs x) —f (x)) = 6/" (x). 


n—-oco 


HertpyAHo 6bii0 Obl NOKasaTb, YTO MOCeAHee COOTHOMeHHE BLINOJHAeTCA 
SHOMEPHO JIA BCeX X, eCNH NepHomuyeckan dyHKuHA f(x) MMeeT HeMpe- 
BHYIO BTOpylo mpousBoguyw. IlockonbKy JMHeHHbIN HW NOsOXKTebHbIM 
patop Lpn(f, x) eCTb TpHroHoOMeTpHyecKHit MOMMHOM NopssKa He Bbilue 2n, 
WjOKa3aHoO H 3ameyaHHe kK Teopeme | 0 CylWeCTBOBaHHH CHepaTOposB, peavJi- 


OLX MOpAACK NpuOmMxKeHHA |/n? JA XOpOWHX PyHKWAH. 


MockoscekHit ropozcKon Tloetyn1.10 


Hefarornyeckni HucTuTyT uM. B. I]. Ilotemkuna 16 XII 1956 


LWUTHUPOBAHHASA JIMTEPATYPA 
1E. B. Bopouosckaa, JAH, A, 79 (1932). 
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Jloxnagm AKkayemMunu Hayk CccCP 
1957. Tom 114, N 6 


MATEMAT} 


c. r. KPEMH 


O KJIACCAX KOPPEKTHOCTH JJIA HEKOTOPbIX 
PFPAHHUHbIX 3ARAU 


(IIpedcmaeaeno axademuxom H. I. Hempoeckum 19 XII 1956) 


B nactoamel 3aMeTKe MbI H3y4aeM BOMpOC O KOPPeEKTHOCTH HEKOTOPHIX | 
HHUHbIX 34a JIA ypaBHeHUfl B YACTHBIX MPOH3BOAHbIX. PaccmaTpHBaloTca 
HeHHA THMa YpaBueHHA OOpaTHOH TeNJONPOBOAHOCTH, a TaKXKe HEKOTOPHIe y 
HeHHA DIHNTHYeCKoro THNa. YcTaHaBsMBaeTcA, YTO HCCsIeAyemble rpaHHt 
3aauv KOppeKTHbI B Kslacce pelleHHH, paBHOMepHO OFpaHHYeHHbIX B MeT 
HekoTOporo ruibOepToBa MpoctpancTBa. Teopembl 0 KOppeK1HOCTH oH 
Kou B KjlaccaX peleHHH, OfpaHHYeHHbIX B HEKOTOPOM CMbICJIe, QA Apy 
ypaBHeHwit paccmaTpuBamucb Kapsemanom ('), M. M. JlaBppenTbeBpin | 
E. M. JIlangucom (3), J>Kkonom (‘)*. CoorBercTByiolve ypaBHeHHA B wact} 
IIPOM3BO/[HbIX MbI TpaKTYe€M Kak OObIKHOBeHHbIle AuppepenUMabible ypaBue 
B rHJIbOepTOBOM MpOcTpaHCTBe, YTO NOSBOACT PeLIHTb BONpCc O KOppeKTH 
QJIEMEHTAPHbIMH CpeACTBaMH. 

1. Tlvetb H — runb6eptoso npoctpanctso; A(t) mpH Karo ¢ H3 CerMel 
[O, 7] — HeorpaHuyeHHbIH oMepaTop, eHcTByIOULHH B 9TOM MpocTpaHc 
O6nacTb onpeyeneHHa onepatopa A(t) c6o3HauHM uepes D(A(f)). 

ByjlemM paccMaTpuBaTb peleHua juddbepenivasbHoro ypaBHeHHa 


dx /dt+ A(t)x=0 


TIpH HavaJIbubIX yCJOBUAX 
S(O) peace 


IIpH stom mo pelenwem ypapnenua (1) MBI NoHHMaem qbyHKunto x (t)) 
3HaveHHAMH B H, CHJbHO HelpepbIBHyIO Ha CermeuTe [0, 7], HMerolt| 
CHJIbHYIO TIPOM3BOAHyIO BO BC€X BHYTPpeHHHX T_¥KaX 9TOr CermMeHTa, y{lI 
J€TBOPAIOWyIO ypaBHeHHto (1). M3 nocnequero cnegyet, uTo x(t)ED(Ail 
mpu O< F< T. | 

Onpegenennue. Bygemrozoputb, To 3agaua (1)— (2) koppexT| 
Ha cermeutTe [0,7] B Kaacce dyHKuuH IN, ecnu ana Kaxy| 
e>0O u t€[0,7] watgerca 8=8(s, t) Taxoe, uro ANA BCAKOrO peeH| 
x(t) ypapHeuua (1), Mpunaqnexaujero Kaccy IM, u3s HepapeucrBa 


lx (0) |<s 
cueqyeT HepaBeHCTBO 
It eZ) i <e, ( 


JlokasaTesbcTBO TeOpeM O KOppeKTHOCTH 3aqaqH (1) — (2) ocHoBaHo 
culeqylouleH OCHOBHOM Teopeme. 


* 
BHHMaHHe aBTOpa K 9THM BoNpocam mpuBAeK Aoxnan V. M. Tenpbanna ua Beecoiose 
COBCLAHHH MO (PyHKUMOHaIbHOMy aHau3y HM ero npHOwKeHHAM ((*), cTp. 8—9). | 


| 
| 
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Feopema 1. Jlycme A (t)—camocon psocenHolti onepamop, o62acmo onpe- 
> 

Huss KOMOpoeo D(A) He sa6ucum om i, U nycmb Ha o6aacmu onpedenenua 
ecmeyem CuArbHan npoussodnan dA /dt, npurem umeem mecmo Nepacencmeo 


dA 
(Sx, x) <k(Ax, x) (x€D(A), ¢€(0,T)). (5) 
To2da OAA é@caKkoeo peuleHuA ypacnenus (1) cnpasedaueo Hepasencmeo 
Ix) I<hx OP Jar) pe, (6) 
eee ayia at 
MokasatenpetTBo. Pacemctpum (pyHKIHIo 


p(t) = In (x(é), x(t). (7) 


[IpocTbIM BBINHCIeHHemM TloyuHM 


dA 
Be eglAns) Op, [(< x, ee (Ax, Ax)] (x, x) + 2(Ax, x)" 
It (GeCnrpedies.. i (x, x)? ; 
B cusay Hepapencrsa BynaKoscxoro — Isapua (Ax, x)? < (Ax, Ax) (x, x), 
OSTOMY 
do on . x) (Ax, x) do 
ae (x, x) =) <° tyr ae S 
Hepaseuctso (8) MoxkHO TepenucaTb B BHe 
a eee 
et (ew ’ ae 0. | (9) 


Ecam cyenatb 3ameny r = (e"? — 1)/k, R= (e*? —1)/k u o(t)=(r), To 
HepaBenctsBa (9) OyyeT CuleqoBaTb, 4TO PyHKUMA V(r) BbhiMyKna. Torga 


r 


VN<I—F)VO + FPR. (10) 


Bpallascb K MepeMeHHomy ¢ vu dbyHKuHH o(t) M Nomb3yscb (7), Mbr H3 (10) 
yuum (6). Teopema joKa3ana. 

3ameuauue 1.B cayyae, Korga onepatop A MocrosHeH B (5), MOXKHO 
HATb k = (0, uw HepaBeHcTBo (6) IpuMeT Buy 


x Qic<leOpur dea’. 


Dynknua In (x, x) IpH 9TOM ABMAeTCH BbINyKMOH. OTOT (PakT Obl H3BeCTeH 


Toro culyyaa, KCrfa pellieHue uMeeT BUA x(t) = e“' x (0), rae e = Mony= 
ina CaM_COMpHxAxKeHHBIX OlepaTopos (°). 

3ameuauHue 2. Hepapencrso (6) octaetcAd cipaBeqMBbIM H B TOM 
ae, Kora A(t) —HOpMasbHbIi onepatop (AA*= A*A). [pu arom ycuo- 
(5) cneqyeT 3aMeHHTb ycJIOBHeM 


Re(44 x, x) <kRe(Ax, x). “aye 
Teopema 2. Ecau 6 OughpepentyuancoHom ypasHenuu (1) onepamop 
)(O<t<T) seanemcaA HOpMmadoHoim Onepamopom, YOOBNEMBO PAIOLUM 
euro (11), mo sadaua (1) — (2) KoppeKkmua Ha ceemenme [0, T] @ Kaacce IN 
KYyUul, pasHomepHo oepanuuenHolx Ha [0, dale 
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JlelicrauTembuo, mycTb Bce (pyHKUMH Ksacca Jt orpanudeHbl Ha [| 
Konctantoi M. Ecau pemenue x(t)€M, To |x(T)|<M. Torza u 


: L 
culeyyer I x(t) | <I} x (0) fe Ome, Bpi6upaa Ix (I< 8 = (Gay) 


nlosryuun || x(t) || <e. Teopema fokasana. 
2. PaccmoTpuM Tellepb udppepenuMasbHoe ypaBHenHe 


d?x /dt2— Ax =0, 


rye A —TNocTOSHHbIT HeOrpaHM4eHHbIM HOPpMaJIbHbIM OMepaTop, CNeKTp ¥ 
poro He COJep»%KUT H He OKpy2KaeT TOUKY HyJb. Hayanbubie ycoBua Of 
3alaBaTb B Buje 


x(O0)=x,, x’ (0) =): 


Jlna onepatopa A Bcerja MOxKHO HaliTH HOpMaJbHbIM OMepatop B Ta 
uto B2 = A. Ilpu stom 6yeT CyulecTBOBaTb OrpaHH¥eHHBIN OOpaTHbIH \f. 
parop B™1. Ecau Temepb BBecTH oOo3HayeHHe y = B1dx/dt, TO ypaBHenvedy 
3aMeCHHTCA CHCTeMOH 


dx/dt— By=0, dy/dt—Bx=0. 


V3 9Tch CHCTeMbI BHAHO, YTO (byHKuuH x—y HU x+y YOBNETBOF 
ypaBHeHuaM Bua (1) c oneparopamu B u —B, 4, CneqoBaTeJbHO, JA | 
CipaBejJIMBbl HepaBeHCTBa Buya (6). OObeqHHsaA UX, NoWyYHM 


x1 <Ye{Lx (0) + Bx (PO |x (7) + Be (TIPO + 
+ (0) — Bx’ (QP. Jax (7) — BO (TY). 


Orcroya cieqyer: 

Teopema 3. Ecau A—nocmosdnolti HopmancHolli onepamop, cner 
KOMOpPO2O He Codepxcum U He OKpy2caem moUKY HYyAb, mo s3adaua (1) 4 
KOppeKmHa 6 KAacce NM dynkyuli C PABHOMEPHO O2pAHUXLeHHolMU NpouséeoOHEl 
no t Ha ceemexme [0, T]. . 

Teopema 3 cmefyet u3 HepaBenctBa (14) Tak xe, Kak Teopema 2 
HepaBenHcTBa (6). 

Sameuanue 3, M3 koppextTuocTu 3aqayu (1) — (2) u (12) — (13) cneg 
€MHCTBEHHOCTb HX pelleHHnit. 

3. [Ipupegem npumepbi Ha HpHMeHeHve Teopem 2 un 3. 

1) [yctb G—n-mepnaa o6nacTb. O6o3sHayum uepes L,(G) mpoctpanc 
BCeX (by #kKuMH, CyYMMHpyeMbIX C KBafipaTOM lO o6sacTH G c_ Hops 
fit [P= \. . \ |u dx *. ycrb A — qudpepenunabubrit onepatop 2m-ro nop 

G 


Ka, ABJIAIOW,MMCA CAMOCOMNPS2KEHHBIM IPH HEKOTOPHIX OJHOPOMHHIX rpannyHl 
yCJIOBHAX 


T(t} = 0,88 Tab Baca), ( 


Ilyctb G — uasmnapwueckas o6nactb GX(0, T) B (n+ 1)-mepHom npocrpa 
cTBe. B 3ToH O6nacTu PacCMOTPHM CJlefylollylIo sayauy. Tpe6yerca Hak 
pemenve u(t, xX) ypaBHeHug . 


Ou / Ot + Au = 0, i 


yAOBNeTBOpAoMee pH Bcex ¢ >Q rpanuyHbIM ycnoBuamM (15) uw upu t4 
HauvaJIbHOMYy YyCJIOBHIO | 
u (0, x) =f (x). 


* Onecb HB JambHeimiem x — n-mepubiti BeKTop, dx — smemenT oOpema. 
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Ms teopemp: 2 cnegqyer, aro nocraBseHHad 3anaua KOppeKTHa B_ kulacce 


3HOMEPHO NO f OrpaHHYeHHbIX B MeTpuKe L,(G) pemenui. Hepapencrso (6) 
TOM CJlydae MpHHuMaeT Buy ’ 


aac x)Pdx< Hawise: x) Pa (Siac, x) pdx] 1". 


ANe€PKHEM, TO B HallHX pacCMOTpeHuAX THN ONepatopa A He urpaeT 
KakOH pou. 4 
2) PaccmoTpuM ypaBHeHue 


O'u / Ot + Au —0. 


7 


‘ Hero uilytca B G PelleHHA, yYAOBJIeTBOpAIOMMe, KpoMe ycwloBHit (15) 
(16), eure ycnoBHto = (Oex) = fia): 


His TECPEMBI CNeqyeT, YTO TaK NCCTaBeHHaA 3aqaya KOppeKTHAa B ksacce 
: E 5 
WeHHH C paBHOMepHO TO f orpaHwyeHHOH B MeTpHKe L,(G) npo“sBogHolt 
/ot, ecu cnekTp cnepatopa A He CofepoKUT TOUKH Hysb. 

3) PaccmoTpuM ypaBHeHHe C CaMOCLTIPsXKeHHBIM CHepaTopom BToporo 
paqka c KosdPHUHeHTaMH, 3aBHCALLHMH oT f¢: 


Ou a) Ou 
at 2 Ge, 8b 4) 5 = 0. (17) 
MABHEHHE pellaeTCH TIpW TpaHHtHomM YCJIOBHH 

=0 (18) 


rpaHnue o6acTH Ww pH HayambHom ycaoBun u (0, x) =f (x). 


Ilyctp Koadduunentpl a;; (t, x) HeMpepbIBHbI B 3AMKHYTOH OOylacTH WH HMeIOT 
HeH HelpepbIBHble YacTHbie MpowsBo_Hble no ¢. Ilyctb, HakcHell, Mp 


mo (t,x) u3 G uw mo6pix Be“eCTBEHHbIX UHCMax &,,..., &, HMeeT MeCTO 
Oa,;(t, x) , 
> i > & Dai (t, x) 8), (19) 


> k — HeKOTOPOCe BeULECTBEHHOe YHCJO. 

Ilpu 9THX yCNOBHAX paccCMaTpHBaeMadA YpaHwuHaA s3ayaya KoppeKTHa 
<jlacce pelieHHH, paBHOMepHoO no ¢ orpaHMyeHHblx B Ly (CG). 

3ameTuM, ¥TO HepaBeHcrso (19) BbINOHeEHO Ip HeKOTOpOM R, ecu: a) (popma 


1;, €E; COXpaHAeT NOCTOAHHDIM 3Hak MpH Bcex (t, x) M3 3aMKHYyTOH OOuacTH G; 


Ogee 
eclH cbopma ay bi HeOTPHUaTeJbHa Ip Bcex (ft, x); B) ecM opMa 


1; zi; SHakOOMpefemena npuBcex (t,x) 3a ucKso4eHHeM ¢=0, a ee MIpo- 


;oHaAd mo ¢ MOsOKMTebHa mpH ft =O 4H Bcex x. 
B 3aKks10UeHHe CTaTbH OTMeTHM, TO BCe JOKa3zaTeJIbCTBa MOTyT ObITb IIpo- 


C€HbI B paMKax KslacCH¥ecKOou TeOpHH. 
Tloctyn“.10 


18 X11 1956 


LMTHPOBAHHAS JIMTEPATYPA 


1T.Carleman, Ark. f. Mat., Astr. och Fys., 26B, 17 (1939)? M.M. JIaBpenTbes, 
3-ro Bcecow3H. matem. cbe3na, 2, 1956, crp. 118. % E.M. Jlauanc, Tp. 3-ro Bce- 
3H. maTem. cpesga, 2, 1956, crp. 57. * F. John, Comm. Pure and Appl. Math., 8, 
(1955). ® 9. Xuaa, yHKUNOHANbHbI ananH3 HW Moyrpynnl, WJI, 1950. 
_T. Kpeau, JAH, 93, Ne 6 (1953). 7Y.M.Tenppaug, Yen. matem. vayK, 11, 

eo) (1956): 
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B. WH. JIEBEAEB 


METOJ, CETOK JJIA YPABHEHHH THNA C. JI. COBOJIEBA 
({1pedcmasaeno axademuxom C. JI. Co6oaesum 16 I 1£57) 
[lycrb dbyHKuna u(x, t) ecTh pewienve B O6nacTH Q = 2x [Q, /] ypaBner 
(he 0 
lus ey + gp Lat + Ltt =] eaeds 


YOBJeETBOPAIOMee YCOBUAM 


Ou 
ul = 90> Srl, = PO) 
uj,=90, 


rye X = (X41, X2,..., Xn); S—rpannua o6nactu Q; 


Lu= > Sy =) + dt 


Oe 
i, j=1 u \ 
i, j=1 


Lu= >) a (Bi, + Do tte Sieben 


| 

| 

\ 

J\ns UpocroTsl W30x%KeHHA OrpaHHuAMcA cCuIyyaeM, Kora KoappPulNeHt 
ypapuenua (1) 3aBHCAT TObKO OT X, OrpaHHYeHbI HM, KpoMe TOPO, | 


n n 
— >) Ags; Soe Wi, «=const>0, a>. 
Hip fal i=1 | 
CyulecTBoBaHHe HM e€MHCTBCHHOCTh COO6MleHHOrO pellieHus NocTaBJieHH 
3afauw CKa3anbI B paOoTax (',?), NosTOMy Mbl OCTAHOBHMCA Ha CXOJMMOCT 
peluweHHH KOHEYHCpasHOCcTHOrO aHaviora ypaBHenua (1) kK O6COuleHHOMY pelwieHH 
M Ha Mudpe pena I bHBIX CBOHCTBaX COOOUCHHOrO pelleHHA B 3aMKHYTC 
o6lacTH. B fasbHerivem MbI Oylem NpHepxXHBaTbCA OOO3HAYeHHH pa6orbl & 
Has0pem OO OWULEHHBIM pelleHHeM noerapaernee 3ajauu PyHKUMIO' 
MpHvaqiexallyio BMecTe c Ou/Ot Hu Kaaccy D,(Q) aynowneraopmom.yie OH 
WecTBy 
n 


il (A oy ae + Bij =—— Oy oF “ + Bi; |) + 


OX; 
er Ox; 


+(8 Gear bt) +a Se +O Ge tou —fj@ldQ=o  ¢ 


0 
mpa moo M us D,(Q), ecu“, Kpcme Toro, 


{ (ee gy eG At)— )?dQ—0 mpu At-0. 


Q 
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OCTPOHM KOHECYHOPASHOCTHBI aHawlor ypaBneHua (1). Pa306bem mpo- 


ICTBO Renji (%y, X2,---,Xn, t) MocKocramu x; =kjh, t =k,At, h>0, 
Se t=1,2,...) noe rieur, — neve uicga, ua Ta pa JVIEJIENH MeL bI 
Ryko» KOOPANHATHI TOUEK JIOTOPHIX YOBMETBOPAIOT HepaBencTBam k;h < 
Beer 1) hia 1] 2. 5 fh; kAt <t < (Ro + 1) At. Touxu c KOOP]\H- 
AM (k,h,..., kph, RAL) Hasopem BEPWHHAMM HAM TOUKAMH pe- 
KH. OOdo3Hauum uepes Q, o6sacTD, COCTaBJICHHYIO H3 TeX KY6OB 
Be, (Rh xi < (Ri + 1l)h,i=1,2,... , 1), KOTOppIe npHHayiexkatT 06- 


1 Q,a vepes Q,—rpusmy Q, x [0, mAt], rye n = [1 / At]. Ppanwunyro 
XHOCTh G2, OGo3HauuM uepes S,, a Sp, x [0, mAt] = Fp. 


AMCHHM ypaBHenve (1) B TOUKaxX pelleTKH Qy PasHOCTHBIMH ypaBHe- 
u 


Ltt = [Lon] g + (Linus + Loa = f (x, 0), (9) 


fh 
I beatin > (Aijuxj)z + ptt, 
i, PS 
n 


nih >) (Biju; )z, = >} bitty oor 3 = 1, 2; 


i,j=1 i=1 
us = 1/, (ue + Uz ). 


MmpeeHM Ha TOUKaX Q (yHKUHIO Up, YAOBNETBOPAIOWyIO BHYTpH 
papHenusaM (0), mph t=0 u t= At HavanbHBIM ycOBYAM 


Un (Rh, .-., Rah, 0) = 0 (Ah, ... 5 Rah), 
un (kh, ..., Rah, At) =o (hyh, ..., Pah) + Atd (Byh, ... > Bah) 


BHy!O HyJio B TOUKaX Fy, uw BHe Qpy. Pa3spewiMMocTb NosyyeHHOH CHCTeMbI 
TCA CeACTBHEM OCHOBHBIX HepaBeHCTB, NOJYYeHHEIX HwKe.’B Janbynel- 
Nlepexog oT dbyHKunh f, o, ¥ K CpeqHHM *PyHKUHAM fp, On, Ya, HY KHIM 
HEKOTOPbIX TIpe/ebHbIX Mepexofax, oNycKaetTcs, PyHKUMH Up, OOO3Ha- 
CA Yepes UL. 

IpocymMupyem paBexncTso uy(L~u—f)=0, BepHce AA BCeX TCYeK pe- 
uupu At-<t<(m—1)At, no seem Toukam mpu3smp Q, x[At, (p— 
At} (9<cm). Torjia, onyckaad 3Hak CyYMMMpoBaHHs No J, j, NomyaHM 


(p—1) At 
At >) ie >> us (Lzu —f) = 0; (6) 
At Qn 
(p—1) At “ iH ais pAt 
At S\ A" Su; Lot g = {n SAA ie eg +o 
At Qh Qn ~ 
(6) momyyaem mpu ycctatouno Masiom At HepaBeHcTBo 
‘ pat 
ae Sag) | <Cecest [ee (ee, HR) AEE DPE OM 
Qn | pAt Qr At Q 


aCCMaTPHBaA Tellepb PaBeHCTBO 


(p—1) At 
At S he > uz (Lau —f) = 9, 
At Qp 
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OJYYHM H3 Hero, MOJb3yACb HepaBeHCTBOM (7), HepaBeHCTBO 


‘ 


(p—1) (At) , 
: At Dy hd (asa)? PATS 
> At Qr pa 
pat 
< Cyclon [he 5) (98, +B)-+ AL SAPD PY: 
QA ‘ : At Qn i 


IIpopogqa jlamee paccyxXJeHHA, COBMafaioulMe C paccyxeHHsAMH, np 
Aennpimu Bra. II] pa6otpi (*), Mbl ycTaHOBHM, YTO: MOCeJOBaTeJIbHOCTb 
BMecTe C TlocyieqoBaTebHocTAMH {u,,}, mpH At, hR->Q cxoguTcaA C€ 


0 
B WS (Q) x dynkuuam u, du/dt, u3 D,(Q); u(x, t) aBaneTca C6oOmeH 
peleHveM Halle 3afauM; Kpome Toro, {u;} HW {Un} CXOMATCH, COOTBETCT 
HO, K uw w Ou/Ot Ha Kako manockocta t=const B Hcpme Ly (Q) pag 
MepHo oOTHOCHTebHO ¢€([0, /]; qua MpesqembHOH dyHKUMH u CnpaBef) 
HepaBeHCTBO 


t n P ; oy s 
\\ > [(eear) oe |eoa< 
< Gye \ y [(ae,) + (se) |4a+ | Fe dQadt|. 
nei 02 


t=] 


Meccsenyem qucpdbepeniuasbuble CBOHCTBa MOJTyYeHHOrO PeleHHA MV BBIACH 
MIpH KaKHX YCJIOBHAX, HaviIO*KeHHbIX Ha JaHHble B 3ayaue CyHKUMH U 
rlaqKOCTb rpanulbl S oOsactH Q, HatifeHHoe .C6OOuleHHOe pewieHue TI 


HalJIexKUT We (0), Mp! nosiaraeM, ITO O6acTb Q. MOX%KHO TIOKPbITb KOHEGHI 


UHMCJIOM MepeKpbIBaIOWIMXCA KaHOHWYeCKHX OOnacTeH Qy,..., Qy (?) 
yTOObI cymMa Q',... ,Q” japana pce Q. Baezem B Q Hoppe KO pauua 
Yr, Yo, «++ Yn C MOMOWbIO (YHKUMH Yj = Yi (X15 Kos ieere. Mn) (be =e ln eee 


k-+ 1 pas nenpeppiBHo Auddepenunpyemplx BQ. Ilyctb Kanonnueckad 


mactb Q, oTo6pasHtca Ha Ky6 Dy, a Bea OOmacTh Q—una cOsacTb 
D (ae NOs, 68s g x,) 


nycts J = ———_—_—"_>0 8B Q. 
y IC TENNENT Te oat 

Tak kak L,u —camoconpsxeHHBI OMepaTop, TO B HOBBIX KOOp,MHAay! 
Y1s Yor +++ » Yn CAMOCOMPAXKEHHbIM ONepaTopom OyxeT onepatop Lou = JL 


YuuTbIBad 93TO, BMeCTO ypaBHeHus (1) PaCcCMOTPpHM B HOBbIX KOOP] HHAaT|} 
ypaByenne j 


JL == OF. 


STO ypaBHeHue Toro 2%e Bua, YTO M ypaBHeHHe (1), NOITOMy MBI coxpaH 
IIs Hero TIpexKHHe OOOSHAYeHUA KOSppHUHeHTOB HM He3aBHCHMBIX MepeMeHHBe 
Jina pewenwli pasnocrnoro ananora ypapuenusa (10) 6yzyT cnpaBe,aul 
oueHkH (7), (8). Ilyctb koapunnentTs! ypaBHenus (1) umeioT HenpepBIBHbIe mp 
M3BOAHbIe JO M.paqka kR—1 B unaunApe Q; FEWS'”(Q); o, vE WMG 
PpaHuyHble PYHKUMH Z_ = (2), 2, ... , Za_;) CUHTAeM HenpepbIBHO AUCppepe 
ILMPYCMbIMH M10 23, 2g,..., Zn_y MO NOpsykak+ 1. Trga nerko ouenuBalom 
PasHOCTHBle OTHOWEHHA NO ¢ OT pelenua (10), Tak Kak (byHKUMA uu; yOBM 
TBOPACT ypaBHeHHIo 

Lau: = fi 


WY YCJIOBHAM 
ur |r, = 0, Ut |) Sale Wiz lpg mes 


OueHuB uz, OWCHMBAeM Uys, Uy UT. JZ. JO mopayka k-+ 1. 
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eHHM TeNepb [pyre pasHocTuble oTHoMeHuA. Jn 9TOrO BBOAUM B pac- 
penve, Kak B § 3 ru. II pador (°), o6macru D’, D", D”, D, u (pyHK- 
CH, Tak 2Ke KaK Mp BbIBOJe HepaBenctTs (7), (8), MeTOJOM, pa3BHTBIM 
, H3 paBeHCTB 


(Lau) x, = ox (Lau)= ae 


Xk xh 
yaeM, 4TO 


es 


(p—1) At n 
ES RTD ee ee re) oor 
At 


D’ i,j=1 
‘em 2Ke MC€TOJOM JOKa3bIBaeTCH Or paHHYeHHOCTb CYMM BHJla 


(| p—1) At 


m n Mu = 

\ n | ( ht = 

t >) he S\\unt + >) > Nae ae ae : mM haa NR 
At D, SesUG nn. gio =O ay Ks 


Ipu At, h—>0 une—+du/dt cnabo w WS" (Q), uqan bynKunn u mloJly- 
| Teopemy: 

‘eopema. IJlycme Koadduyuenme ypaenenusn (1) umerom Henpepolenoie 
ge00HHle Oo nopx0Ka k—1 @ yuaundpe Q; FE WS” (Q); 9, vE WS” (Q); 
uya S oOnacmu Q nenpepoieno Ougdepenyupyema k+ 1 pas u u|,=0. 
‘o2da 0006iWeHHoe pelleHue uU CmewaNHoli 3adauu OAA ypaébHenus (1) 


cmeyem u npunadaexcum emecme c Ou/dt npocmpancmey WS (Q). an 
cnpasedaueo Hepasexcméo 


| 


Ta TeopeMa JlaeT BO3MOXKHOCTh YCTaHOBUTb WHpPepenunasbHble CBOMCTBA 
HHH ~CHCTeMbI 


Om 
ot 


wi £3 < Ce (llPlhy-co (a) ain a) (@) +f I dea) mor 


= ='AU=gradp+F, divU =0, 


pas Oblla paccMoTpeHa aBTopom B (*), Aa TOTO Cyyan, Kora MaTpHlla 
9cTOAHHa H p|,=0 (o6o3HayeHHA cm. (*)), Tak KaK B 9TOM CuJlydae 


HHA p YOBNeTBOpAeT ypaBHeHHlo TuMMa (1), a 


aU a = 
| OF lly < Cy (iol ia NF Ul ae (Qt |grad Pll yA (oy): 
Wy” (Q) = 
: 
locKOBCKHH rocyapcTBeHHbIM yHHBepCHTeT TloctynH.10 
um. M. B. Jlomonocopa eS 57 
ILMTHPOBAHHAA JIATEPATYPA 
M. WU. Buuwnuk, JAH, 100, Ne 3 (1955). ?-M. H. Bumnu x, Matem. coopu., 39, 
6). 30. A. JanpxeucKkaa, Cmemannad 3aqaua aia rumepOomueckoro ypaBHe- 
1953. 4B. Jle6enes, MAH, 113, Ne 6 .(1957). .§ C. JI. Co6one8, Meas, 
CCCP, cep. matem., 18, Ne 1 (1954). 
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MATEMATAY 
Axayemuk C. JI. COBOJIEB 


PACHJMPEHHSA NPOCTPAHCTB ABCTPAKTHbIX ®YHKUMH, 
CBA3AHHbIE C TEOPHEM HHTEFPAJIA 


TeopHio HHTerpHpoBaHHa aOcTpakTHbIX (yHKUMi, KOTOpOH 3aHuMad) 
Boxuep (!) u H. M. Tenpdauy (?), yoOuo crpouTb, nogqobuo Boxuepy, 
MbIKad ONepaTop HHTerpHpoBaHud 


\ 9 (P)aP, 


Q 


ompefeseHHbI Ha MHOKectTBe Nt crynenyaTHx dyHKuH o(P) co 3Hayenu! 
“3 OaHaxoBa MpcoctpancTBpa X, T. e. WA PyHKUMH, 3a,aHHbIX ypaBHeHif: 


o(P) = 5), «PGE, (i =liteunmpale 


rye §—HeKkoTopble alemeHTb! “3 X; E;—MuoxkecTBa nonapHo Ges o6i) 
ToUeK BHYTpH ©, u3smepuMble no Jle6ery. 

A6cTpaktHaa dyHKuua o(P) Ha3sbiBaeTCAH H3MeEPHMOH, ecM OHA CF 
XKUT TIpPeAEJIOM CXOAALICHCA MOUTH BCIOAY NOCMeMOBaTebHOCTH 3JIEMCHTOEI 
(a 3Ha4HT, H OeC4UMCJIEHHOrO MHOXeCTBa TAKHX MOcMeqoOBaTembHOCTeH). Tlomap 
CXOMMMOCTH TIOUTH BCIOMY, PpaCCMOTPHM OJHOBPeMeHHO elle Apyro Tun ce 
AMMOCTH, CBA3aHHBIM C HEKOTOPOH HOpMON || ||, B MpocrpaHcrBe aOcTpakTh 
(byHKUMH, 3a KoTOpyio Boxuep Geper 


ells =\Ne(P) ly aP. 


Q 


2Ta || 9 lly HOuoKHa ObITh B3ATA TakOli, UTOObI H3 CXOXMMOCTH || 9, || K HY 
Qaida Qt BoITeKaJo 


lim\ 9, (P) dP = 0. 


Q 


IIpu sToM JA BCex CxOJAUlHxcaA B ce6e B CMBICHEe HOPMBI || ||, Mocseqo 
TeJIbHOCTeH 9, CylleCTByeT, H MpHTom CMHCTBCHHBIM, mpesew _ 
le, (P) dP. Usmepumyio dbyuKunio 9 (P) mbt 6yyem HasbIBaTh HTerpupy 


MOH B CMBICJI€ HOpPMBI|| lly, CCM Da Hee CyUlecTByeT CXOAUas 


NOYTH BCIOfy NOcNeqOBaTenbHOCTh ¢g, (P) 43 IN, cxoaaica OLHOBpeMer| 
B cede M0 9TOH HOpMe, T. e. } 


lp, (P) — 9, (P)ll-<e mpu k, 1>N (es). 


Kpome Hopp! Boxuepa, MOxKHO yKa3aTb UH Apyrve Oosee wWMpoKHe HOP 
NOSBONAIOULME NOCTPOUTb Oovlee WHpOKOe ONnpefeneHHe HHTerpana. TonommM 
Harpumep: | 
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|} oP) 9 (P) dP] 


Pp = pe ee ee eS 
ean aa OT) bes Bia ' = 
Il) © (P) @(P) aP| 
le (P) lle, = sup ~~ p>l, at > sy (7) 
ZL 


Pp 


o (P) MpoOeraeT MHOXKeCTBO H3MePHMBIX BeIICCTBEHHbIX CTYMeHUATHIX 
KUMH TouKH P, || (P) lz, OOOSHa¥aeT BepXHIOIO TpaHb 3HayeHuit, upu- 
aembIxX © (P) Ha MHoxKecTBe NOOKUTeNbHOH Mepbl. (Jlna || lp, MocTaTOuHO 
BBINHCJICHHM SUP OrpaHHYHTbCA TaKHMH @(P), KOTOpble MpHHHMaIOT JBa 
ieHHA + 1.) 

Hopma || lle, ABJIACTCA E€CTECTBEHHBIM OOOOUIEHHEM HOPMBI 


leP)iz, = [\ieiede] (8) 


)PyIO MOXxHO ObIO Obl paccMoTpeTb BMecTO HopMbI Boxuepa. Hopmpr 
lo, HH || le, wWupe HopMs! Boxnepa. [na cayaas, Korya X ecTb mpocto 
CCTBCHHAadA OCb, || |le, COBMayaeT c 3TOH HOpMoH, OfHakO JIerKO IipHBecTH 
Mepbl, KOrja 9TO OyfeT yxKe He TAK. 

[Ipumep 1. Ilyctb 9(x) ompegenena B mpomMexyTtKe O<x<1 nu upna- 
aeT 3Ha4veHHA M3 J, — MpOCTpaHCTBa BeUCCTBCHHbIX MOCMeOBaTeJIbHOCTeH 
XOJAMLEHCA CyMMOH KBaypaToB. O6o3HauHM Yepe3 ip BJIEMeHT, yY KOTOpOrO 
KOMIOHEHTa paBHa eC HHHWe, a OCTaJIbHbIe paBHEI HyJIO. PyHKWHIO 9 (x) 
um (bopmysoli o (x) = 2"i, /kBnpomexyrKe 2° < x eT ora © (x) 
srpHpyema mo Boxuepy. 

[IpHcoequHenHe kK I Bcex aOcTpakTHBIX (yHKWHH TOUKH 9(P), cyKauHX 
feJ1AMH CXOSIMXCA B HOpMe || |l@, H NOTH BCIOLy TOC Ie JOBATeJIbHOCTeH 
>), He IIpeBpallaeT 9TO MpocTpaHCTBO B NOVIHOe. . 

Ana TOPs uTOObl NOyYHTb NOHO BCMBICHE || |le,, MpOcTpaHcTBO, B OTIN- 


OT cryuaa Boxuepa, HeoOxoqHMO MOMOJHHTh Jt «HeabHbIMH SJIeMeH- 
A» — IipeyesiaMH CXOJAUIMXCA B ceOe B CMbICJI€ HOpMBI || lle MOcJeqOBa- 


sHocTtell. Iloxaxxem, Kak 9TO cyetaTb. B coorBercTBve KaxkJoH PyHKUMH 
H, MHTerpHpyeMOH B CMBICIe || |lo,, MpHEeeM HeKOTOpyloO a/AMTHBHYIO 


pakTHy!0 (byHKUMIO MHOxecTB g(E) co 3HayeHHAMH M3 Hallero OaHaxoBa 
oTpaHcTBa X Mo (bopmyuie 


(9) 


“e 
sae 
hy 
SS 
| 
er) 
-6 
= 
eal 
moe 
I 
a) 
aS 
ty 
a) 
— 
“6 
ee 
Q. 
wu 


4, (P) — xapakTepucTuyecKkan PyHKUMA MHOKECTBA E, Bmecto 9(P) 6y- 
W3yuaTb 3TH cyHkuMH MHoxecTB ¢(F£). IlpH stom uHTerpasly OT o(P) 
2T COOTBETCTBOBATb 9 ({2). C 9TOM TOUKH 3peHHA CaMa MOCTAHOBKa BOpoca 
AHTerpasie Kak onepatope, AeiicrByroulem us MHOxKecTBAa JIT BX, Tepset 
KHuii cmpic. BmecTo H3y4eHHa paclMpeHuii Takoro OnepaTopa MbI OyJleM 
JaTb BHYTPeHHHe CBOLicTBa MoJyyaeMoro HaMH HOBOrO *PyHKUMOHAbHOrG 
ST paHCTBa. 

azonem ©, IIpOcTpaHCTBO BCeX aMTHBHBIX aOCTpakTHbIXx (pyHKUMH MHO- 
TB o(E), OnpeseseHHbIX Ha BC€X MHOMKECTBAX E CQ, Y3mMepHMbIx ma 


ery, C HOpMou 


ee Bey) ix a yin tae 
Hip) 22,8 PCE (10) 
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IIpumepsr noKasbiBaloT, ¥TO cpeyu aulemeHToB DO, coflep%aTCaA Takuel 
TOpble He MOryT ObITb MocTpoeubI No opmyse (8). | 
IIpumep 2, Tycm Q (O< x <1); X ectb Jy; 9 (x) = 11; Ye (x)| 
0O<x<3 Yee) =i, Vo< xs), Be, O< x <a; Ys (X) ii 
V4 <OxX SS 7/45 Us (X) = be, Bly <K <S 3/43 3 (X) =Ly, thL< k= lL wane Tlon 


fos) 
9sl2 
v,(E) = \ v,(P)dP. Pag > nae (E) =9)(E) cxoqutcs B Hope || 
18 s=1 

olpenemneT CbyHKIMIO 9)(£), He ABJAIOULyIocH MHTerpasiOM HH OT H 
© (P). Q 
MuoxectBo Yo BCeX H3MepHMBIX MHOxeCTB E TaKUX, YTO Ec Q, wy 
paccMaTpBaTb KaK MeTpHYecKOe MpocTpaHcTBo, BBeAA B KavyecTBe Pa 

HUA MexKy AByMaA a7lemeHtamu FE, u E, Mepy HX CHMMETPHYECKON Pask 


p (Ey, Es) = m[(Ey\ £1 M £2) U (E2\ Ei 9 F2)I- 
®ynKkunto o(£) Hagopem HEN pepbIBHOH B Yo, ecu 

lo (E1) — 9 (E2) |Ix<e mpa p (Ex, E2)<8(2). 
Jina dynxuui o(£), saABaaoulMxcA UMHTerpasioM OT PyHkuuH TOUKH 


MOHATHe COOTBeETCTByeT aOcouIOTHOH HempepbiBHocTH. Mbp BBeeM 
o6nlee MOHATHE, COOTBeTCTBYIOIee AOCOJHOTHOM HelpepbIBHOCTH MHTerp 


|e|?dQ, mpu momommu Hopmpr || |jo. 


Ilyctb || |lo—HekoTtopaa HOpMa B_ mHpocrpanctBe @ aOcrpaky 
(byHKUHH MHOxecTB. B cooTBeTcTBHe s060H o(F) MOXHO IpHBecTH HOB 
tbyHKUuIO b,(E,) co 3HayeHunmu u3 © no dopmyse 


by (£,) = e(E 7 £)). 


Hasopem cbyHkuvio o(£) a6coOmIOTHO HeENpepbIBHOH B HOPM| 
ecu || '¥e(E,) lle <C¢, Kak TOMbKO m E, <6(e). Ha3oBem Hopmy || jlo Mol 
TOHHOH, ecam |/9(E)\lo>||o(E 9 £E>)|| mpH sBcex Ey. {na MOHOTOH 
HOpMbI CiipaBegiuBa Teopema | | 

Teopema |. @ynxyusn %g(E,), coomeemcmeyrwasa abcosromuHo Here 
polenou o(E), Oydem nenpepolenoti 6 npocmpaxucmee Y. O6pamno, us Her 
poleHocmu Yo (Ey) caedyem abcoaiomxasn Henpepolenocmb o (E). 

Iloub3yacb KslaccHueckuMu TeopemMamu Beliepuirpacca Teopuu Hempep 
HbIX (pPYHKUMH UM MpHMeHad UX K Ye(E,), Nomyunm Teopemy 2. 

Teopema 2. [Ipedea nocaedoeameasnocmu abcoaromHo Henpepoleno 
Hopme D gynkyuk mxoocecme o,(E), cxodswetica 6 amoti Hopme, 6Y4 
adcomomuHo Henpepoleen. 

Hopmpt || lo,°OyAyT MoHoTOHHEIMH. TIpwnuMaa BO BHUMaHHe, TO 


KeCTBO Jt COCTOANO M3 HeMpepbIBHEIX (PYHKUMH, MOyaMM cweACTBHe. 
Samorkanue Y", mnoocecmea IN 6 || Ilo, Cocmoum us dynkyuti, abcosrony 
Henpepolenolx 6 Dp. . 
XOpoulo H3BeCTHbIi IIpHMep nOKa3sbiBaeT, YTO B DM, MoryT cosepxarill 
HM He aOCOJNOTHO HelpepbIBHble (pyHKIHH. | 
IIpumep 3. Ilycrh ¢, (£)=1, ecnu O€E; 9, (£) =0, ecan @ | 
Dyukuna 9 (LE) OyqeT uMeTb orpaHHyeHHylo HOpMy, HO He OyzeT abcon on} 
Hel pepbIBHOH. 
71x MHOoxecTtB E, KaK COCTOSIMHX M3 BeEKTOPOB, MOxXKHO ‘ompe jeu 
clloxkenHe, cieqya Munkosckomy. PacemorpuM Hopmy pa3HocTH o(E+ Q)} 
—o(E), rye Q—sextop. Ecuu 


\e(E+Q)—e(E)|la<e npn |Q|<2(), | 


a472 


yHeM TOBOPHTb, uTO (pYHKIMS e(E) HempepbipuHa mo cyBury. 
€M Ha3bIBaTb HopMy || |lo ORHOpORHOT, ecu 


Ile (E + Q) |lo = || ® (E) jo. (15) 


OTBETCTBHE KarkKOH (byHkuuH 9 (EL) us © mMoxHO NocTpoHTh a6cTpakT- 
(PyHKWMIO BeKTOopa Q co 3HaueHHAMH 13 M no (popmyvie 


Z(Q)=9(E4+Q). , (16 ) 
[eopema 3. Ecau dyxxyus o(E) nenpepoiena no coeuey npu oOKOpod- 
Hopme || ||e, mo Z,(Q) 6ydem Henpepviena, u Haobopom. 


[akuM 2Ke OOpasoM, Kak H BBILe, JOKa3bIBaeTCA Teopema 4. 
[Teopema 4. Cxodsawasca @ odxopoduoti Hopme D nocacdogamervnocmo 
lenmos 9, (E), Henpepolenox no cdeuey, umeem ceoum npederom ynKyuto, 
JepoleHyto no cdeuey. 
43 aT i Teopembl cneqyet, uro W, cocrouT us tbynKuui, HenpepBIBHEIX 
Cypury. IIpumep mnokaspipaeT, To B D,, p> 1, mMoryT cyulecTBOBaTD 
KUM aOCOJIOTHO HeNpepbIBHble, HO He HelpepbIBHBIe NO CABUTy. 
Ipumep 4. Oynxunu ys (x) co 3HayeHHAMH U3 m— MpocTpaHcrsa orpa- 
SHHBIX TMOCJIEOBATENbHOCTeH — ONpeeHM paBeHCTBaMH YX; (X) = 44, 
Hes Xa (X) = — ta, Ve KS; Xa (¥) = tg, OK < 4/45 Xo (X) = ha, 
SH 7/43 Yo (X) = bas 2/4 << 8/45 Xo (*) = — te Ffg<C xX <1 ut. q. Manee, 
co 


1b Xs (E) = \ ve (x)dx; ye{E) = >) X¥s(E) (cxoquMocTb cma6aa, T. e. Ana 
E s=1 

oro £, Ho ne mo Hopme!). IIpu p=1 xy o(E) 6yqeT a6comorHo Hempe- 

Ha B ,, HO He HeMpepbipHa NO cABHry. 

Jco6yio pOJb cpequ (byHKUHH MHoxecTB O(E) urpalor Takue, KOTOpbIe 

[CTaBHMbI B BUe 


2(E) =\ 9(P) aP, | (17) 


Jey 


o(P)— Henpeppipubie aOcTpakTHble (yHKuHH TouKH P. Murerpas oT He= 
IDIBHBIX AOCTPAaKTHBIX (PYHKWMH HeTpyAHO OnpegenHTb. MnoxecTBO Takux 
KUMH o(F£) MbI Ha30BeM Me. 

Teopema 0. Jlw6aan dynkyun uz N Cayocum npederom 6 Cmolcre Atob0z0 
nocredosamenrbHocmu anemenmoés us WM. 

Teopema 6. Mxooswecmeo mex anemenmoe D,, Komopvie obzadaiom 
MomMHot HenpepbleHocmo10 uU HenNpepoleHocmbio No Ccdéeuey, Coenadaem C 
LKaHUemM MHOoCecmea N. 

[Teopema 6 pbijenseT, TakKHM OO6pa30M, 3aMKHYyTOe MOMpocTpaHcrTsBo, 
Kallee 3aMbIKaHHeM MN, a 3HauuT M IN. V3 nee cnegyer, uro , nos- 
bIO XApaKTepu3yeTCA JBYMA CBOHCTBaMH: aOCOJIOTHOH HelpepbIBHOCTbIO 
STIPCPbIBHOCThIO 0 cyBury. JloKaspipaeTcA Teopema 6 MpH MOMOLIn No- 
CHUA CpeqHuX (yHKUMi AA aOcTpakTHbIx PyuKwull Z_,(Q), NopoxKsen- 
CBHTOM. STH cpesHHe YHKUHA SABJAIOTCA HEIMPepbIBHBIMH MH alot 
jiM2KeHHe K o(E£) pH NOMOUM SeMeHTOB X. 

cneqyromlel 3amMeTKe MbI NlOKaxKeM, KaKHM OOpa30M Ha aOCTpakTHbIe 
KILMM MHO2KECTB MOFyT ObITb HepeHeceHbI TeOpeMb! BOXKeHHA PYHKUHO- 
sHbIX IIPOCTpaHcTB, MpvMeHAeMbIe B TeEOPHH YpaBHeHHH B YAaCTHbIX Mpo- 


TH bIX . 
MaremaTuueckuit uucTuTyT um. B. A. Crexnosa Tocrymuso 
Axaylemuu HayK CCCP 22 II 1957 


LIMTHPOBAHHAS JIMTEPATYPA 
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Jloxaagm Akagemun nayx CCCP 
1957. Tom 114, Ne 6 


B. M. LOABIKC 


O MHODKECTBAX TOUYEK, PAE MPOM3BOAHAA COOTBETCTBEHI 
KOHEYHASA HW BECKOHEYHAS 


(ITpedcmasnexno axademuxom C. JI. Co6oaesvim 15 I 1957) 


B pa6otax H. H. Jlysuna (4), 3. C. Saropexoro.(7), A, JI, Bpyaiy 
ObINO MOKa3aHO, YTO MHOXKECTBO TOUeK CYIECTBOBAHHA OeCKOHeYHOH Ip 
BOMHOM ecTb Fos Mepbl HYJIb, A MHOMKeCTBO TOUeK, Tye NO KpalHer 
OJHO TIpoMsBOsHOe 4uCIO (byHKUMU AeHCTBUTeMbHOrO NepeMeHHOro OOpalilaet 
B O€CKOHEYHOCTh, eCTb Gz. hi 

E. M. Jlanguc (4) Qua mpow3BombHoro MHoxecTBa E tuna Fos WU Male 
HYJIb MOCTpOus HempepbiIBHyto cbyHKuHIO F (x) Takyio, uTo F’(x) = 4 00 J] 
x€E, F(x)<(+ 00 npu x € E (yepes F oO03HayeHO HHKHEe MpOU3BOsy 
yncnO pyHKuuH F). \ 

B wactoameH 3aMeTKe KpaTKO U3slaraeTcA Teopema, JarollaA wacTHr 
OTBeT Ha BOMpOC 0 B8aHMOOTHOWCHHH MHOKECTBA TOYeK, re NPOMSBOAK 
paBHa 6eCKOHeEYHOCTH, H MHOXKECTBa TOYeK, Pe NPOM3BOAHaA KOHeYHA (?))) 

Teopema. JIycme E — mnoocecmeo muna Fos mepol HyAo u N — mi 
acecmeo muna Gs, areocaiue na ocu OX, npuuem ND E. Toeda cywecmeyy 
Henpepolenan eospacmarouan dynkyun F (x) maxasz, umo F’(x)=-+o nm 
xEE, F(x)<c +00 npu xG ELE, Oana x€CN F'(x) cywecmeyem u Kone4 

Mokasateaperso. 


Cc 
[Pallyera = Tl E, u E,= yy Enn, THE En, — 3AMKHYTbIC MHOXKECTIP 
n=1 Lp | 


foo) 
Ilycthb N = I] Gn, Tye G,z— OTKPbITbIe MHOXKeCTBa TakHe, 4TO G,zD Ih 
n=1 | 
4 4} 
MoxXHO C¥UHTaTb, 4TO mes Ore » GR Gra EGG, Re Enns 


Entir C En. 


IlycTb saflana cyMMupyemaa (byHkuna u(x) = > Un (X), THe ya ma 


n=1 


Mp x€Gy; uUn(x)=0 npn x € Gy. 


Tlomectum B E, MHOxeCTBO e, = »S €nky THE €ng — MHOXKECTBA OJHOBPH 
k=1 

MeHHO Tuna Fo u Gs, OOnayaroulue CJIEAYIOIIMMH CBOHCTBaMH: 

1) €nk+1 — Cenk» Ee Ere ook ae t 

' 2) Ana Kaxkjoro wWesoro k>2 cylecTByIOT WECTb OTKPBITHIX MHO2KEC rf 

Sarr Sarr Soh 4 Sayer Sly S2,. a AA R= 1—Tpu orkpwiryrx mHoxecTEH 

Sm, Sly, G2, TAKMX, 4TO: } 


a) "Greene PL 22> en: 


b) ecm % € TO 6 kus (Gm)" h 
o € Sn, qa mo6oro A at rye (gt,) FM 


= Sha Mo, Xo FA] (um gti [xo +h, xo], ecm A <0); 
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y) Se k—1 = Ce {oro Sane = Sik ~ raat} - Snr ~ oan > ey =) (Cnk ita enk—1), 
ik > 2: om Gp; 


1) Touku ce nk CYT TOUKM MOTHOCTH JIA Cgi,; TOUKH cgl, CyTb TOUKH 


HOCTH Cg?,; TOUKH CE, CyTb TOUKH MJOTHOCTH An cgil; TouKH cg*t 
» TOUKH MVOTHOCTH cg;n: 


, 3 g 1 
2) ecIH xX) € £4, TO Qua moore h a <: re gt. =g., 


Xo, Xp +A] (uM g,,-[%o +A, Xo], ecm h<0). 


i co 
Ovesuqno, ECe,C En, [] &,, CN Mu TOuKH MHOmeCTBa ey, CYTb TOUKH 


k=1 
Lee} 


THOCTH Jad MHOxecTBa D, = 2) terre ta.) 
kR=1 : 


Tycrp Cn ll GW rye Ga oTKpbiToe muoxectso, GUID CGM Cc Ln» 
G4 En. 

oo 
Tlycrs enk — €njha = |] GO (hk 19! 347 0.); ene GUS OTKPbITOe MHO- 
mB0, Gn C Gnk C guns OEE? CO! 4 Eg. 
Tonoxum Gi? = x Ge (ouepuguo, e, CGC Gn) WM MOcTpouM JA 


KOTO Bamnses a 1 orkppiTpie MHoxecTBa Ag, Ant, Ain, rakue, ¥TO: 
eG Gr AyD AlyD Ay DE: 

b) Ara eaGi' GPA aA) Dr Atr> Eerie 12) 

¢) TOUKH CA, CyTb TOUKH MOTHOCTH MA CAhi; Touku CAn CYTb TOUKU 


yrHOCTH CA?). 
2. Ilocrpoum Tenepb BCIOMOraTeJIbHbIe (yHKILHH. 
Jima KaxkKyoro HaTypasbHOro f CTpOHM aCHMMTOTHYCCKH HelpepbIBHBIe 


IKIUHH (°,°) 

1) Onk (x) (R aa N 2, oa Ds rye Dnk (i = AIA xe Cg; Oak (x) ea AA 

g2,; O< Onn (x) <1 aaa ocranbubix ToueK. 

M1) (k= 1,2). .), rae On.n+1 (x) = 0 ana x € Coa Area Cass 

7 OST nas ey <1 aa octambHBIxX TOUeK. 

By var(x) (= 1, 2,...); Tae vnr(x)=0 gaa x€CAn; Un(x)=1 ana 
215 O< Var (x) <1 Ana ocTaMbHbIX TOUK. 


Tlonaraem 9, (x) = >) (Onx (x) — en (x))3 Wns (x) = min [9, (x), Ont (*)]- 
h=1 


CrpouM cyMMUpyeMylo (PyHKUMIO W, (x) = Wnt (ye 


B rouxax CN cynxunu 9, (x), Wri (X), Wa (x) ACHMNTOTHUECKH Hel pepbIBHBI; 
x A-Dn Wn(x)>-l. 


Ilyctb, janee, Wa (x) = Sin (@) dé. Torga up x€@E, wMeem 
0 


: Wn (x) << + 00. 
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3. TlepexoqumM K NocTpoeHHio HCKOMOM (pyHKIHH. 
TlonoxKum w* (x) = minWm (x); wy (x) = max [0, w) (x) — (n — 1)]. 


m<n 
Ilyerb fp (x) = min[1, @*(x)]. B rouxax CN cdynxunn fn(x) acumnn 


YeCKH HeIpepbIBHb!; fin (X) << Un(x); eCIH X)€E, TO x) ECTb TOUKA MMOTHC 
MHOxKeCcTBa, rye fn(x) = 1. 


TlonoxuM Tenepb f (x) = y [£); PAS li® dé. Samerum, uo f (x 
<w' (x) +1, F(x) <Wa(x) Fa. 


AOcOJIOTHO HeMpepbIBHaH Ha KaxKJOM oTpe3ske ocH OX BO3pacralol 
dyHkuua F(x) yqoBeTBOpAeT YCJIOBHAM TeOpeMBI: 
lL Ecnn x9 @E, 10 Ff (Xo) = = con 
Il. Ecan x° @Ejoto-F (x7) <b '0o. 
III. Ecnu x€CN, To F’ (x) cyuyecTByeT H KOHeUHA. 


Benukowykckuh rocyqapcTBeHHbilit Ilocrymuuo ) j 
TleyarorHuecKHH HHCTHTYT 2) 1954 


UHMTHPOBAHHAS JIMNTEPATYPA 
1H. H. JI y 314 4, Coop. coa-,-1, Maa. AH CCCP, 1953, crp. 524.» SiG: S7amme 


c KH, Matem. cOopH., .9(51), 3, 487 (1941). 
1, 119 (1943). 
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Wornagn Akanemun Hayrk CCCP 
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MATEMATHKA 


C. H. YEPHHKOB 


7 


O FPYTINMAX C KOHEYHbIMH KJIACCAMH COMPS)KEHHbIX 
IJIEMEHTOB 


(ITpedcmaeaeno akademuxom II. C. Anexcaxdposeim 18 I 1957) 


B uacroamet samerKe jaeTcx HoBoe ompesenenne Kulacca caolino-KoHeY- 
<Tpynu (Teopema 1) u, KpoMe Toro, ycTaHaBsIMBaloTCa HeKOTOpble CBOLCTBAa 
TMM C KOHCGHBIMH KJIaCCaMH COMPSXKCHHbIX 3JICMCHTOB, CBA3aHHbIe C Cy- 
‘TBOBaHHEM y HHX aOevleBbIX NOrpynn c WeHTpanusaTopamMu KOHeUHOrO 
(eKca. 
I. Teopema 1. Kaacc 2okaabHo-HopmaabHolx epynn co cneyuaavHolmu 
O6CKUMU nodepynnamu (M. e. C CuACeCKUMU nodepynnamu, YOoeA»emeopst0- 
MU YCACBUIO MUHUMAAbHOCMU JAN AOeneeLIX NOdepynn) coenadaem Cc KaAac- 
| CAOUHO-KOHeYNOLXY epynn. 
Jloxa3atTeubctTBo. B padore aptopa (1) ycTaHopseHo, TO BTOpol u3 
X KuJlaCCOB COJepxKHTCH B NepBoM. Jlia JOKa3aTebCTBa TOrO, TO NepBbIl 
ICC COepXKUTCA BO BTOPOM, PaCCMOTPHM IIPOH3BOJIbHYIO JIOKaJIbHO-HOp- 
IbHyio rpynny G co cnhewvanbHbIMU CHOBCKuMH Togrpynnamu. Ilycrp 
—e€ MaAKCHM@JIbHad MOouHaA Moyrpynna. Tak Kak HOpMaJIHM3aTOp KaxKoro 
MeHTa JIOKaJIbHO-HOpMaJIbHOH TpyMlbl WMeeT B HEH KOHeUHDIM HHeKC U 
. KaK HHKakax NOvIHad rpyma He HMeeT MCTHHHBIX NOATpymMm KoneyHorO 
jekca, TO mepeceyeHne nojyrpynnbl Y c HOPMaH3aTOPOM MpoUu3BOJIbHOrO 
MeHTa rpymnbt G copnagaet c Y. Orcioqa BblTeKaeT, uTO nosrpynna 
e€pxuTCA B WeHTpe rpynup G. 
Tak KaK MpOH3BOIbHad CuoBcKad Nogrpynna % rpynns ©, oOyxzyuu 
WHasIbHOW PpyNOW, ABMA€TCA KOHCUHBIM PaCLIMpeHHeM CBOeH MaKCHMAJIb- 
{ MONHOM Mosrpynnbl, TO nepeceyenue $Y, BBHAY MaKCHMaJIbHOCTH 
IHOH Nosyrpynup M9, OyqeT UMeTb KOHeUHBIN uHAekc B YF. Orcioja serKo 
lyuaeTca, YTO BCe CHOBCKHe Nos”rpynuy caktop-rpynnp G/Y Konequsl 
Irpyuna 9 wHBapvaHTHa B @, Tak Kak, MO JOKa3aHHOMY, COJepxXKUTCA B 
itpe &). B camom gene, 9TO BbITeKaeT M3 Toro, 4TO ecu ‘$ — cumOBCKaH 
pyuna rpynne ©, to %F/9—koneyHaa cuHoBcKad Mofrpyiia rpynipt 
J, H H3 TOrO, 4TO BCe CHJIOBCKHe p-NOATpynMbl MOKaJIbHO-HOpMaJIbHOu 
MIMbI pH (HKCHPpOBaHHOM /P COMpsKeHbI MexKAy coool, ecu XOTH ObI 
[a W3 HHX KOHeUHA. 
Ws KonevHocru HW COMpsAxXeHHOCTH CHMOBCKUX p-o_rpynn rpynnp G/F u 
JOKAJbHOM HOPMaJIbHOCTH BbITeKAeT KOHEYHOCTh MHO?KECTBA ee CHJIOBCKUX 
Ofrpymn MpH KaxOM (HKCHpOBaHHOM MpocTOM YHCIIe Pp. Orciojja 6e3 
Jla YCMaTPUBaeTCA KOHCYHOCTH MHOXKECTBA BCeX P-3JIEMCHTOB IpYyIIIbl G/M 
€. KOHeYHOCTh MHOMKeCTBA BCeX ee Z/IEMeHTOB NopsyKa p* npu k —upo- 
OJIbHOM HaTypaJIbHOM 4HCJIe). 
Ilyctb, yanee, K/9 —nogzrpynna, NopowenHad MHOKECTBOM BCEX p-3JIe- 
Top rpynnp ©/%. Bau_y moKanbHOH HOpMaJIbHOCTH rpyMtibl @/9 uw Ko- 
HOCTH 3TOrO MHO2KecTBa OHa KOHeuHa. Tak Kak rpynma */f coqepxuT 
p-2nemMeHTE rpynmbt G/%9, TO Bce p-9/IeMeHTbI Ppynnbl G 6ynyt cojep- 
rhca B Mog”rpynne ®. Ecau sBblOpaTb NO OMHOMy 9SJIeEMeHTy H3 KaKoro 
*KHOrO Kulacca rpynubl K no noxrpynne Y, TO rpynna W, MopoxfeHHaAa 
Cee, 


BbIOPpaHHbIMH 3JIeMeHTaMH, OyfeT KOHeEYHOH M MpowsBeqenue WR" copna;i 
c rpynmolH ®. Tak kak rpymna 9%, OWeBHAHO, C/JIOMHO-KOHeUHA HM Ce SJIeEMe 
repecTaHOBO¥Hb! C 3eMeHTaMM Mogrpynnp NR", TO us pasoxKeHuA R= gy 
BbITeKaeT, UTO. MHOXKECTBO 3JeMeHTOB rpynbl RM, a 3HauHT, H Tpynbl 
YMeIOILMX OHH WM TOT »%e opsAgoK p”, KOHeYHO TIpH MpOU3BOJIbHOM Ha 
pasibHoM uncse k. BsBuyy MpOwsBO/IbHOCTH MpocToro 4HCJa p 3TO O3Hayalf 
yTo rpynna @ cnofino-koHeyHa. Teopema foKa3aHa. 

Cueanctsue |. Jlokanono-HopmanbHaa epynna, yOoeremeopsrolaA YC 
6UIO MUHUMAACHOCMU OANA Abenesolx nodepynn, CAOUHO-KOHeLHA. 

CnenctBue 2. Ecau anokanbxo-HopmanoHaa epynna ydoeaemeopal, 
YCAOGUIO MUHUMAAbHOCMU OAH abenebolX nodepynn, mo OHA ALGO KoONeUi, 
AUOO ABANEMCA KOHEUHIM paciuupeHuem NpAMO2O Npous6edeHUA KOHCULHG 
MHOHCECMEA KEA3UYUKAULECKUX epynn. 

TlokasaTeJbcCTBO. Tak Kak JIOKaJIbHO-HOpMaJIbHad rpynna, YAOBsig 
TBOPAIOMLad YCJIOBMIO MMHUMaJIbHOCTH WIA aOeeBbIX NOJrpynm, HMeeT C 
IMaJIbHble CHJIOBCKHe MOJrpynmbl, TO OHa COMHO-KOHedHa. Ho Torga, BBH 
Teopembl 12 us padorbi (1), MHOKeCTBO MPOCTHIX JeMTeeH MOPAKOB jf 
3JIEMCHTOB KOHeYHO. OTciosa, B CHJIY Teopembl | ToOH xe paOoTbI, HM BbITeKs 
WOKa3bIBaeMoe pe O*eHHe. 

CneyctBue 38. Ecau ece abenesot nodepynnet AokKaAoHo-HOpMaAbHe 
epynnbl KOHC4HbL, MO OHA CAMA KOHEe4HA. t 

2. Jlemma. Ecau abenesa nodepynna Y epynnot © c konernolmu KAacce 
CONPANICEHHOLX anemeHmoe umeem 6 & yexmpanusamop KoHerHo2o UnOeKG 
mo ee nepeceuenue c yeHmpom 3 epynne. © umeem 6 neti KoNeUHolti UHOeR 

Hoka3atenmbcTso. I[lyctb z(%)— wentTpasusaTop nogzrpynnb W B} 
u M—muoxecTBo, cocTaBujieHHoe H3 MpeAcTaBHTeeH pa3JIMYHbIX CMeXKHEG 
Ks1accoB Xz (Mf), B3ATHIX MO OMHOMY H3 Karkoro Kulacca, wu z(M) — ero ue 
Tpastu3satop B &. Us koneynocru mHoxectBpa M mu KoHeyHOCTH BCeX Ksaccy 
CONPAXKeCHHBIX QJeMeHTOB rpynmbt © BpirekaeT, uTo 2(M) uMeeT KOHeUHE! 
uHyekc B &. Orctoga sBbireKaer, TO MepeceyeHue Y () z(M) umMeeT KOHeUHH 
uHyekc BY. Tak Kak oveBHgHO, uTO Y  z(M) C 38, To Halle npeqnoxmen| 
WOKa3aHo. 

CuenctBue. Ecau ece Kaaccel conpasxceHnolx anemenmoe epynnu & 
He4Hbl, mo dakmop-epynna epynne: GS no ee yenmpy nepuoduueckan, 

Ecm ycJioBve JICMMbI BBITIOJIHAeTCH, B YACTHOCTH, JIA MAKCHMAaJIbHd) 
adeepoH nogrpynmp 9% rpynnp G, ro nocnequad, B Cusy emMMbI, Oyfiy 
KOHEYHBIM paClIMpeHHeM CBOero WeHTpa., Sameyas, 4TO B pynmnax, ABJAH} 
UIMXCH KOHEUHbIM paClUIMpeHHeM CBOero WeHTpa, He cyulecTByeT aOeJeBEy 
nofrpynm ¢ OecKOHeCYHbIM HMHACKCOM IeHTpasM3aTOpa, Nosyyaem Cmeqyroulih) 
TIpeqox*Kenue. 

Teopema 2. B epynne © mozda u moaeKxo moeda yeHmpaausamop KadK 
dott abenceoti nodepynner umeem KOHeUNoIL UHOeKC, KO2@Oa OHA seAReEMCA Ki 
HeEYHbIM PACLLUpeNUuem Cce0e2eo YeHmpa. 

IIpumeuanue. Ecun G—rpynna 6e3 kpyyenus, To, BBUY TeopeM 
5.4 “3 padorp (2), oHa 6yyeT mpocTo aGeneBol. 

3. Teopema 3. Ecau 6 O6eckoneunoti nepuoduueckoli epynne G, # 
umenujel aNeMeHMOB O€CKONeYHOL BoICOMbL, YeHMpanusamop KaoKOoti ee abd 
Aesou. nodepynnot umeem KoHeUNolli UNOeKC, MO OHA sABAREMCA NpAMOl 
npouseedenuem Oeckonernoli abenesoli epynnot u NeKomopoli KoHeUNOL epynne 

OruMuHbI OT eMMHHUbI aIeMeHT X rpynmp © naspiwaetcs 3yecb a7eMer! 
TOM O€CKOHeYHOH BHICOTH! B Hel, ECM ANA KaxJOroO HaTypanbHOr 
uHCla n B rpynne © moxHO BHIOpaTh Takve 3/IeMeHTLI, YTO 2TeMeHT X Bb 
PasHTCA B-BUe IpOHSBeeHUA N-X CTeMeHeH STHX ZJIEMCHTOB. | 

JokasaTeabcTBO. BplOupas no o_Homy mpeycTaBuTemo 43 KaxkJOP 
cMexHOrO Kslacca rpynnmb! © no ee yeatpy 3 um paccMaTpuBaa nopoxeHH i) 
MMH KOHeuHyIO Toyrpynny R, noyyuMm passmoxenne G = 3K. Tak kak rpynill 
3 He WMeeT 9JIeMeHTOB GecKOHeyHOM BHICOTHI H HepeceueHve 3 R KoneuHe 
TO CylecTByeT pasnoxenue 3 = 3,X3,, B KoTOpom 3, — KOoHe¥HaN rpymtlt 
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epxallan Mepeceyenue 3) R. Ho rorya 6ygzer cnpapeyuBpm pa3soxe- 
» © = 3, x (3\R), ROKaspiwatoulee Hare lipewloxKenne. 
Teopema 4. Ecau yexmpaausamop Kascdoti abenceoti p-node pynnet 
moduuecKou epynno © umeem Koneunoiti undexc @ &, mo gaxmop-epynna 
mnot 8 no ee yenmpy seasemca moxKotl caotino-Koneunoli epynnou. 
‘Jlokasatenberso. Bpugy teopemp 2 uextp 3(%) mponspombHon cu- 
cKOH Noyrpynnpr % rpynnst © nmeer w ¥ Koneunbili wuyexc. Tak Kak 
TpasusaTop z(3(¥%)) nogrpynne 3(%) umeer Koneunprit uagekc BG un TaK 
< BCe KJlaCCbl COMPAKeHHbIX 9JleMeHTOB 43 ,» oueBHAHO, KOHEYHbI, TO 
My JIeMMbI, ee Tepeceyenve c WeHTpom 3 rpynne & asaserca no_rpynnol 
leuHoro uHAeKca B 3(§). Orcioga BbITeKaeT, 4TO MPOH3BOMIbHOL CHIOBCKOLI 
rpynne 8 rpynnst © orseyaer B (paxrop-rpynne G/3 Konewnan rpynna 
Tlocnequan CyyeT, oveBHQHO, cHsoBcKOli nogrpynnof rpynner 6/3. 
Tora BCe CHJIOBCKHe MoArpynMbl rpynmp G/3 Koneunpt. Orcioja, B CHJy 
emp 1, BpireKaer, uTo rpynua G/3 caofino-Koneuna. Tak KaK cuofiHo- 
jeyHaa rpynna @/3 ne umeeT GecKOHeUHBIX CHJOBCKHX NOJTpynn, To ona 
IseTCA TOHKOH. Teopema jOKa3ana. 
B caywae npouséorenoti epynnet © c KoHeunolmu Kaaccamu CON PADCEHNOLX 
menmose (Casce 6 Cay4ae nepuoduxeckoti 2epynno: ©) moscHo ymeep2tdamo 
ub, umo qgakmop-epynna epynne: G no ee yerampy 3 (eeudy caedcmeus 
Mol ama dakmop-epynna nepuoduseckasn) He Ccodeprcum anemenmoé OecKo- 
{HOU 6bICOMmel. 
B camMoM jJleule, HOpMasu3aTop z(X) Mpo“sBoubHOrO 3semeHTa X paccmar- 
aemoh rpynnpt & cogepxut ee weHTp 3 MH uMeeT B Heli KOHEUHBIM MHeKc. 
) TOra KOHeEYHBIN HHAeKc B @/3 GOyayT umeTb u rpynna z (X)/3. Ecau 
X)/3 — cojepxkallulicd B Heli HOPMAJbHBIM JenuTeIb KOHNeUHOrO HHJeKca 
rpynnpu G/3 (ero cyiecTBoBaHHe BbITeKaeT H3 Teopembl IlyanKape oO nNoJ- 
ymax KOHedHOrO HHJeKca), TO takTop-rpymna (@/3) /(X(X)/3), BBUAY 
KOHeYHOCTH, He OyJeT:HMeTb QJIEMCHTOB GeCKOHEYHOH BBICOTHI, H MOSTOMY 
> 9JIEMeHTHI OeCKOHEUHOH BBICOTHI U3 rpynnp G/3 coyepxaTca B NOArpynne 
(X)/3 H, 3HauHT, B Nogrpynne z(X)/3. Bauyzy mpon3BoubHOcTH 9IeMeHTa 
M3 @© wu coornomenua 3 = ae (X), rue (| — 3Hak MepeceyeHua; oTcwoya 
xc 
TeKaeT, YTO KarKJblii 3IeMeHT GecKOHedHOL BbIcoTH! u3 G/3 cofepxuTCA 
Tepeceyenuu 


Se 
wW 


: nN z(X)/3=3), 
xCc® 

) HEBO3MOKHO, TaK KaK KaXKbIM 3JIeEMCHT OeCKOHeUHOH BbICOTHI OTJIHYeH 
e€UHHIbI WO CaMOMy CBOeMy ONpeseveHHto. 

V3 yoka3aHHoro MpeyO%wKeHHA BbITeKaeT, B YACTHOCTH, UTO: 

1) Hu oun dakTop BepxHero WeHTpambHoro pxya ZA-rpynubl c KoHeq- 
MH KJlIaCCaMH COMPSXKCHHBIX 9JIEMCHTOB, KpOMe ObITb MO2KeT TepBoro, He 
[€P2KHT JJICMCHTOB Oe€CKOHEYHOH BBICOTHI. 

2) Ecau kakoli-HuOyqb (akTOop BepxXHero WeHTpadbHoro pAya 2A-rpyn- 
/ © KOHeCUHbIMH KJIaCCaMH COMpPAXKeHHbIX IQJIEMCHTOB, CJIeQYIOUMH 3a e©o 
OBLIM (PaKTOPOM, COJEPAUT MMIIb KOHEYHOC MHOKECTBO 3JIeEMCHTOB MIpocToro 


ayiKa, TO OH KOHE€YEH. 
_— Tlocrynuno 


17 III 1956 


IMTHPOBAHHAA JIMTEPATYPA 


1C.H. Uepuuxkos, Mateo. cOopn., 22 (64): 1, 101 (1948) 7 B. H. Neumann, 
xe. London Math. Soc. (3), 1, 178 (1951). 
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Jloknagn AkayleMuu Hay kK cCcCP 
1957. Tom 114, Ne 6 


H. H. MOHCEEB 


O KOJIEBAHMHM TEJI, MJIABAWOUWMX B BOXJOEME OFPAHHYEHH 
PA3SMEPOB 


(ITpedcmasaexo axademukom M. A. Jlaepenmoesuim 19 I 1957) 


1. B pamkax smuHelinofi Teopuu BONH paccmaTpuBaeTCA 3ajjaya o Koved 
HMM OKOJIO TOJIOKeHHA PABHOBECHA CHCTeMbI f Te, WaBalolluxX Ha MOBe 
HOCTH OrpaHHyeHHOrO OObeMa 2KHKOCTH™. 

Teopema 1. Maazvie coemecmnoie KonebaHun mascenott ocudKOcMmM, 
OepaHuveHHom eodceme Un men, NAaeawwWUuxX Ha ee nosepxHocmu, onu 
eaiomcsaA CAeOyrowmel cucmemot YpaeHeHull: 

a) ypaeHeHuA KOAULeCMea OBULIKeEHUA F 


d2x (*) 6 2x(™) 
ME + 3) St mer Sg [ag (Py PEED 48a, = 
r=1m=1 
| Ae hes ae ai oR eg (3 S SED x3 


6) ypaeHenun momeHmoe 


ax my Px) a (Prt 
22 3) Smite +\e (Py AED ap + Sax? = Q®, 


r=1 m=>1 


= 


a= | 2 ORe Ss Bie Stas 6. 
B) ypaeHeHue nocmosucmea OaelenuaA Na Ce0O00HOlL nosepxHocmu 


oP ne (i) } 
pH (P, QF) dg + vy a WP) + gs (P, t) = 0. 


Ss i=1 j=1 


Siecb IPHHATHI CeqyloulMe OO6osHayenua: Mp, —macca k-ro tena; J) 4 
MOMeHT HHepuuH k-ro Te/la OTHOCHTeNbHO S-t ocu; x") — KoopAHHaTsI LeHTP 
TAKecTH k-ro Tena (k= 1, 2, » 1; s = 1, 2,3) BcucTeMe KOOpAU HAT x}, Xo, 
CBA3aHHOH co cBoGosHOlt OBepXHOCTBIO B COCTOAHHM MoKos (nuocKkaa ba 
rypa S); x) —yraopple koopyunatel k-ro tena (R= 1,2,...,0;5=4,5, 

km 
me ie tplicoequtennne Macchr (Ry yn 12) Sa sr 2 2) es 0 Se 


(R) 
mien =p | im 208 de 
ch on 
0— A o, — CMOUeCHHAA MOBEpXHOCTb k-ro Tema (B NONO%KeHuU asi 
m 
Becua); MD," (m= 1,2, ..., 6) — pemenve cnezyromel 3aqauu Helimana: 


* Uactupllt cnyuai aToli 3agaun paccmorpen 3. A. TlepxxHaHKo (2), 
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aa™) 
on =0 B TouKax D+ S+o4-+-+ omy + omig fee + on; 
ry 


i laa 7 
3,7 = Mr «CB OTOUKAX Sm, 6cnn f= A; 28: 
aim) 

SS a ee ecau r= 4, 5, 6; 


—TMlOBEPpXHOCTb BOJOeMa; fr — PpafHyc-BeKTOP TOYeK op} ny — opr BHeLIHeH 
5 0 e 
OMaJIHW K Om; Xs— OPT S-H OCH; a”) __ wanpaBasmiomne KOCHHYCbI BeK- 


ans"(Q) 
i =p VHP, QQ —aQ: 


(P, Q) —yukuuu Vpuna saqaun Helimana yun oOnactu +, orpannueHHnolt 
- n 


BepxHocTtpio L+S + »Y oh; Y =C(P, t)— ypaBHenue cBo6oqnol mopepx- 
k=1 
2 
CTH XKUJKOCTH; pp, X3° — pesybTHpylomlaa cum Apxumeya u TAKeCTH, IIpH- 
k 
*KeHHEIX K k-my Tey; Qf — BHemHue cumbI H MOMeHTHI (3a HCKIOUeHHeM 
6 


(Rk) 
3 


hk) (Rk . 
JIbI TAXKECTH); > a® xs MS 1-H COCTABJIAIOULaA CYMMapHOrO MOMEeHTa CHU 


)XHMeJa HW TAXKECTH, MPHJOKeHHBIX K k-My Tey; g—ycKopenue CHI 
2KeCTH. 


2. Cucremy (1) yao6nee mpeo6pasonatp. Honoxum C=0 u Qf =0, 
Tyja cuctema (1) OyyeTr OOblYHOH KOHCepBaTHBHOH cucTemol. O6o3Ha4uHM 
pes Y; HOPMaybHbIe Y KOOPAHHATbI STOM CHCTeEMbI H BO3bMe€M HX B Ka- 
CTBe HOBbIX OOOOMICHHBIX KOOPAMHAT; Tora cucTeMa (1) MoxeT ObITb MIpH- 
qeHa K BULLY F , 


ay 2 . 
easily toe Le 


SIH F) 


(2) 
wee 6n ey 
2 i 
p \H(P, Q)- 2. dQ +) 4 vi (P) + pat =0, yee eee OLDE 
Ss i=l 
@MyHKUHH Ys BbIPaKaloTCA JIMHeEHHO Yepes ¥z, A; — YaCTOTbI TaBHbIX KOJe- 
1HHH CHCTeMbI fn Tes, ecmu C=0. B s2THx ypaBHenuax dyHKunH v;(P) He 
IBUCAT OT JBH2KCHHA HW OMpefeAIOTCA TOJIbKO TreOMeTPpHeH OObeMa 7. 
Ilyctb L,; =0; Torga Nepwoquyeckne pellieHua cucTeMbI (2) Bua 


y) ae gs ef@r! : c(") = 2 oi@nt ; 


eM Ha3biBaTb FAABHBIMH KONeOaHHaAMH. Uncnag; 4 pynKuusa 2) 
JOBJIETBOpAIOT CHCTemMe 


ogz —o8(p| H(P, Q)2(Q)dQ + 3) u(P) qi) =0; 


S . i= 


hq, — 0 (qs +\ »(Q)2(Q)dQ)=0, s=1,2,,..,6n. 


Ss 


Cuctempl ypapuenuit (2) u (3) aHasioru4Hbl paccMoTpeHHbIM B paborax (7,4). 
99TOMY TeOpeMbI, HOKa3saHHble B ITHX padoTax, paclpocTpansloTcsH Ha CulyyaH 
yuaeMbIX J[BHXKeHHH. 
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3. Teopema 2. IIpu Oeusenuu cucmem n mea 6 O2PAHUteHHOM O 
eme dCUOKOCMU. OKONO NONOIMCEHUA PABHOBECUA CYLECmMBYyIOM eAABHbIE KONE 
HUA (nepuoduuecKNe pewleHUA cucmemol (2)). Yacmombt ®n amux KoAeba 
OeticmeumeroHel uU oOpasyiom OecKoHeuHylo nocAzedosameAbHOCMb maKyio, 4 


w. —> 00: 
n> © 


Teopema 38. Jaa ycmotiuueocmu nepuodurteckux pewenut cucmemol 
HeoOxodUmMO U OoCMmamo4HoO, “umMOOboL 
he = 016 = 1 ee 
Teopema 4 (npuyuun cynepnosuyun). Cucmema enaéeHblx Konebar, 


noana. 
TlomHota B Teopeme 4 NOHHMaeTCA B pea cmpicuie. [lyctb 


BEKTOP, HMeIOMMM MPOCKUHH Xo = Gi, Xq = Jo, -- + » Xen = Jens Xeni = 
k R R Rk 
nyctp x” gi), 2. , gi, 2 3 — pemenue cuctemnl (3), COOTBETCTBYIOMLee i 
COOCTBEHHOM YaCTOTe © = @,; Tora 
Cc 
x= >) dx, 


k=1 
rye 


dy = 2 rages? + pg \2(P) 2 (P) dP. 
Ss 


Teopema 5. [pu ycaoeuu h3>0(s=1,2,..., 6n) sadaua onpede | 
HUA OBUICEHUA NO HQAUAAbHoIM YCaceuaAM (3ada4ua Kowwu Oana cucmemot ( 
umeem eOUNCMBeHHOe peuleHue, OnpedenenHoe Orn M060e0 t, ecau L, (t) — dy 
YUU O2PpAHU4eHHOW BAPUAYUU NA KAXKOOM KOHeYHOM UNMepeaNe USMeHEHUA 

Pemenne 3aqauu Kom MoxeT ObITb MpescTaBseHO pxoM 


Y;= , day cos a, t + S dg” sin a,t, 
k=1 


k=1 


co @o 
C= » diz cos opt + Dydiee Sinan, 
kR=1 Es 
rye 


a, = > hsqevgs” + pg \ Coe AP; 
S 


dy = oe Heqeigs + pg \ TNs 
Ss 


* 
{710 +++ Jeno» Go} OOOSHATAIOT HaYabHOe MOMOXREHH > CHCTEMBI; {Gy9.. - Geass Ci} 
HadaJibHble CKOPOCTH. : 


4. Sanaya ompeyeneHua uuCceN we CBO_UTCA K OnpeeseHHIO KOpHel Me 
pomopduokh dyHkuHH 


RY iV in 


ea ae oe ? (/ 


ae 
@ op 


A (w%) = | 34, (H8 


i 


rye 6;;—cumBon Kpouekkepa; v;,— Koadipuyventst Pyppe dynKunn y; (P 


Vik = \vi(P) on (P)AP; on (R=1,2,...)—HopmupoBanuble  co6cTBeHHE 
KS 
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‘KUMM[AApa H (P,Q); s,—-Momoca pesoubBenth sijpa H (P,Q) (ux cu- 
eCKHH CMbICJI— YacTOTbI CBOOOAHBIX KOJIeOaHHit XHKOCTH, eCJIH BCe n 
OyyT 2KeCTKO 3akpenvieHbl). 4 

Mory?t 6biTb pasBuTEl pasvingHbIe NIpHOJMKeHHbIe HU rpacdwyeckue MeTOsbI 
CNeeHHA KOpHeH ypaBHenua A(w?)=0, anasOrHyHble pa3BHTbIM B pa- 
e (*). B pa6ore (?) paccmarpuBalocb ypaBHeHHe, moj_o6noe ypaBHeHiio 
Avis CyYad OHO cTemeHH cCBOOOALI TBepyoro Tela HM Obila usy4eHa 
MITOTHKa ero kopHeli. B jaHHOM CuJly¥yae aHaJOrMuHbe ONeHKH MOryT 
‘b NOyYeHb! (vist s06oro n. J\nA sTOrO OKasbIBaeTCH BaxkHOl Cnesyioulas 
pema. 


Teopema 6. Mepomopduaa gyxxyua A(w?) umeem moaoko npocmole 
roca. 

5. Cuctema ypapnenuii (1) Moker ObITh HCMONb30BaHa JIA M3y4eHHA 
HOOOpasHbIX CBOHCTB Teopun yyapa. [IpupBeye 3yecb AHIIb OMHH pesysbTar. 
CTb Ha NOBeCPXHOCTH XKHAKOCTH MvlaBaloT TOJIbKO YBa Tela. Bcerga MOxHO 
(OOpaTb MOMeHT HHEpWHH OAHOTO M3 Tel M HaHeCTH NO HeMy yJap Tak, 
OHO OCTaHeTCH BNOKOe, a [pyroe Teno NpHoOpeTeT HEKOTOPy!O CKOPOCTD, 
1¥€M HE TOJIbKO MOCTyNaTeJIbHY!O, HO H BpalllaTebuy10o. Bovsiee Toro, cyule- 
yeT Wevbiii KOHYC TaKHX BO3MOXXHBIX HallpaBeHuli yyapa. Emy coorser- 
yioT Ba KOHYCa BOSMOXKHBIX MOCTYNATeJbHbIX H BPalllaTeJIbHbIX JBMXKeHHH 
yporo Teva. 

Tlonyuenuble pesybTaTbl MOryT OKa3aTbCA MOJe3HbIMH MpH NocrpoeHuu 


(poquHamuueck oii TeEOPHH KauKH CyOB B OrpaHHYeHHOH aKBaTOpHu (BHYTPH 


Ta HIM B KaHaJe). 


| BaruvcmutenbHbEli WeHTp Tocrynnso 
_Axayemuu Hayx CCCP 14 I 1957 


ILMTHPOBAHHAS _JIMNTEPATYPA 


] 

19. A. Ilepxu«aH xO, IIpuKnagu. matem. u mex., 20, No 3 (1956). 2? H. H. Mouw- 

es, Matem. cOopH.,34, Ne | (1953). 3 H. H. Moucees, M3s. AH CCCP, OTH, Ne 7 
4) *C.T. Kpeitiu, H. H. Moucees, I]puxnagu. matem. u mex., Ne 2 (1957). 
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oxnane Akanemun nayr CCCP 
1957. Tom 114, Ne 6 


MATEMATHYECKAS PH3HKA 


M. fr. BEJIKHHA 


ACHMNTOTHYECKHE MPEACTABJIEHHA ChEPOMJAJIbHbIX 
®YHKUHA C ASHMYTAJIbBHbIM HHJEKCOM m= 1 


(ITpedcmasaexo axademukom B. A. oxom 20 II 1957) 


. Ilycrb qaHo ypaBHenue Busa 


Y"+Cp(y)Y=0, cl, (1) 


pyHKUMA p(y) UMeeT n nomocoB |-ro nopayKa uM Hysel B TOUKAaX yp. 
‘b, Jlasiee, yaeTcA nNogoOpatb «3sTaNOHHOe» (1) ypaBHeHHe 


y" + P(e)y=0, (2) 


SMCHMbIe€ pellicHHA KOTOPOrO y, (2) H Yo(~) H3BECTHbI, MpHyeM MOVJIIOCHI 
JM 9, KosppuuneHTa P (9) MOryT ObITb NOCTAaBJIeHbI BO B3aMMHO-OJHO- 
HO€ H MOHOTOHHOe COOTBETCTBHEe C Np TAK, YTOObI MOIOCaM COOTBeTCTBO- 
NOwOcbl, a HYJAM—HyJIH Toro »x%e TopsyKa. Tora HMeeT MecTO 
NfroTHyecK.e NpeycTaBeHHe oOuero pelieHHA ypaBHenua (1) (5, u B, — 
3BOJIbHbIe TOCTOAHHBIE), 


¥ (1) = EO eBay te (a) + Baya le (DD, (3) 
SBASb H€3ABHCHMbIX Ile@peCMeHHBIX 9 = (7) 3afaeTCH COOTHOWICHHeEM 
2 n 
\ VP@de=c\ Vomen (4) 
Pr Nk 


TIOJIHHTeEJIBHBIMH YCJIOBHAMH 


QO; nj 
| VP (@)de =e \ VEC a Deer Ak al) eee) 
Pr tip 


IYHKIUMA © = o(y) MepeBORUT COOTBETCTBYIOIMIHe Y, H % APyr B Apyra, 
em 9’ (4) =£0, 9’ (4) 00. YenoBusAM (5) MOXxHO YyLO3JeTBOPHTb, eciH 
(puuvent P (2) coyepxuT n— 1 cBoOogHbIi mapametp (cp. (*,*)). ' 
. Pynkuua Y (y), cBa3aHHad c yrsoBolt ciepoufambuon dyHkuueHr 


c, 4) (2) COOTHOLIeEHHEM 
¥ (m) = V1 — 9? Sti (¢, 0), (6) 


neTBopseT ypaBHeHHlo (1) c KospPHuHeHTOM Ip G 


i) 2 
p)=1+755, B=x-14+ 4, (7) 
; cBAZaHO C MocTOAHHOl pasyenenua A, BBefeHHO B (*), opmMyson 
A=—c™x—2. (8) 
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@yukuua Y (yj) KonewHa B wHTepBasie (—1, |) uw Ha KOHWAaXx ero odpalllae 
B HYyJIb. : 
Tak Kak ypagHenne (1) u rpanMunble yCJIOBHA CHMMCTPHUHBI ora 
1 =0, To coOcTBeHHble (yHKUHH ypaBHeHHA YeTHbI WIM HeveTHBI, H MO 
OrpaHM4HTbCA paccMoTpeHvem wuHTepBaia (0,1) Cc TpaHHuHbIMH yCJOBH) 
(cp. ()) 
Y(1)=0, Y’(0)=0 (qa yernpix Y), 


Yq) =0,, =o) (quia HeyeTHBIX Y). 


®yuKuua (7) uMeer MOMCC MepBoro NopsAyKa pH y= 1 uw HYJb BTC 
™m=+t+V1I+8, aeficraurenbupli upu B>—1. pu B<O Hymb % 
MOO2%KeH BHYTpu uuTepBasa (0,1), upu B >O — BHe 9sTOrO HHTepBasa, a 
8 = 0 cmMBaeTcH c NOOCOM, HM (yHkilua p (4) OOpallaeTcA B KOHCTAHTY. 

3. B KauecTBe 9STaJOHHOrO BO3bMeM ypaBHeHHe (2) c KoapPHuHeHt 


NIpH Y 


b 
PQ =the 


YUUTHIBAIOWIHM Bce OcOGeHHOCTH (pyHKUHU p (7). Pemenuamu sTOro ypaBHer 
ABIAIOTCH  BbIPOXKJeCHHble TuMepreoMerpHyeckKwe (YyHKUMH C HHeKce 


b= =a sori vee aprymeuta 2io (cm., Hampumep, (4), ra. 16). Ce 


De 2 
© =(y) 3aqaeTca COOTHOWIeHHeM 
(co) Ni 
| VP (@)de=c\ VP@an 
G1 n 


IPH JOMOJHUTeIbHOM yCJIOBUM (5), CTaBAILeM B COOTBETCTBHe MOJIOCHI Py) 


un p(y) u P(e) WH NMOSBONSIONIMM CBA3aTb MapameTppl b u B = — (1 —} 
[paHnunomy ycu0BHio upH 4 = 1 yyoBjerBopser pellieHHe 


og a 
Y= BY 22 m |, (ig). 


6 
Dears 


Tlonb3yacb aCHMUTOTHYECKHM ITIPEACTABJIEHHEM IIO MeTO]Yy B. W. Ke 


b 1 
See 
Bee HOD) = oe ee b 
pal nae (\VP@)de— 3 +3 1n(—3)— are (1 4g 

9 : | 


g 


CIpaBeIMBEIM [vid OOJIbINIMX ©, HO pH MpOMsBombUbIX b, NOMyYNM U3 


cathe YCNOBHA IpH y= O (opmyabl AA onpeyenenusa COGCTBeEHHBIX 
yeHH 


1 


Vp (dq =(1+5)2 —arex) (6<0, —1<B <0), 


C 


c\Vp(i)dn=(l + 5) 5 —arcy* (6) (60, 0<B<ov). 


* 


Ot OH OCS 


Saecb (bynkuuu y~ (6) u y* (b) ompeyenstorca Kak OTHOWeHHe acumuTo 

yeckoro nmpeycrapsenua T 1+i5) mupa 6<0 u 6>0 coorsercTrBeHHO 

S40 : 

caMoMy r(1 +i5) (cp. (°), erp. 568—569) 
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Var exp (F+i[F1n(—3)-4—F]} 


= b ds 
(15) 
= bx fib b b od 


r (1 cig 3) ? 
IIpu BO (6-0) 06a coornomenua (14) nepexogat B TouHyIo (bopmyvly 
c=(1+1)> (=0), (16) 


YHKUN SI (12) —B TrouHoe pemenne ypaBHenna (1) mpu B = 0. TIpu b> — oo 
<0) uw upu b->oco (8 >0) coornomenna (14) npwHuMaioT Bug 


a 


AV Em en= (1 +35) (b> — oo, B<0); (17) 
Aveta. —('4+2)2 (b> 00, B>0). (18) 


[lepBoe BbIpasKeHHe MOXKHO MOJIVUHTh, yUHTbIBAA C TOMOLLbIO y paBHeHHA 
HM 
N 
y" — ey =0 (19) 


>KO KOPeHb 7%, TIpH ee 1, a BTOpoe Cc NOMOLLbIO ypaBHeHHA 
iu 1 oa TaN } 
y+ y=, Y= Voy (2/ 9) | (20) 


TaoOauna 1 


2 
SHaueHHs x, = 8, +1—-a 


c=3 Cw c=7 
4 ‘ “ 
5 FE = 
S ee & 
mo g ote ie) g 
: Pee a alt eo ee g | BFe 
; Sl he 5 wee aie 3 ae ee 
a iS eS a Si Rae = S Rae 
x S Bao Fs = BES rs = Bad 
Be Ss 250 se S Zoo oo S eh Se 
o Q = fq o Qa oo da o Q fos 
il fe) aod a fe) Po oA ict ie) Se tr 
eee a og Sie ese. be 8 PeRee ee 
: ool gee eon Wiad ey Sa ee on Gere 
0,1672 0,166 0,097 0,1340 0,1334 0,145 0,1084 0,1079 0,099 
0,8395 0,8397 0,977 0,5057 0,5054 0,474 0,3759 0,3757 0,363 
14,5820 1,584 1,584 0,8559 0,8560 0,774 0,6232 0, 6234 0,602 
2,4898 2,493 2,508 1,2169 epalyal fala Piay 0,8549 0,8550 0,810 
3, 6060 3,610 3,568 14,6263 1, 6268 1,626 1, 0857 14,0858 4,102 
4,9413 4,947 4,945 2,1069 2,1076 2,116 1,3356 1,3358 1,347 
6,4978 6,504 6,454 2,6659 2,5670 2,655 1,6194 1,6196 1,618 
. 8,2762 8,284 8,276 83,3049 38,3062 3,319 1,9430 1, 9433 1,948 
10,2766 10,285 10,230 4, 0240 40257 4,040 2, 3078 2,3082 2,303 
4,8234 |- 4,8252 4,825 2,7140 2,7146 2,717 
83,1614 38,1621 3,155 
3, 6500 83,6507 3,652 
4,1796 4,1805 4,173 
4,7507 4,7513 4, 7514 
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(Jy — (pyHKuHs Becces), yee ese eeu’ TIpH > | TOJIbKO Homioc (yHKu 


p(4), ecnu Hyun, byHKuMH u(9), v’ (9), Ja (9), Ji(~) 3aMeHHTb ux mpH6, 
2KeHHbIMH 3HAaYeHHAMH (°). 

Tipu B80 dopmyamr (17) wu (18) TepatoT cumy, T. e. NpeACcTaBJeHHA 
MOMOULbIO (yHKUMH Qipw wu BecceA cipaBeAJIMBbI JIMIb KOra KOPCHb 
JocTaTouHoO Jasiek OT Nosoca y =1. 

Co6cTBeHHbIe 3HayeHUA x; (Cc) B TaOw. | BbIuMCHeHBI: 1) nO TOUHbIM Popn 
JiaM; 2) 10 MpHvOsMxeHHbIM COOTHOWICHHAM C TOMOL{bIO BbIPOMKCHHIX PHIl 
reoMeTpuueckux tbyHkuni (14); 3) no d@yHkuNaM Qupu (17); 4) mo dyHkun 
‘Beccena. B nocequem curyuae KopHu J, (9) HM J, (y) He 3aMeHANHCh UX nj 
ONM2KCHHBIMH 3HAYCHHAMH, U4TO JaeT JyUWIHe rete Bo Aaa yHKu 
Sipu cbopmysa (17) myame, vem (bopMyvia C TOUHbIMH KOPHSAMH U(9) HU 

Ilonbsyiocb cayyaem mo6marogapuTb B. A. Moxa uw JI. A. Batnuire 
3a LCHHbIe€ COBETHI. 


Tlocrymu.10 
8 II 195% 


IHTHPOBAHHAA JIMTEPATYPA 


1A.A. Zopoauuupd, Yen. matem. nay, 7, B. 6 (52), 3 (1952). 7 M. H. IT 
pate a 50, 147 (1945)7 ~2 J. A. Stratton, P: Me Morse, Lata 
R. A. Hutner, Elliptic Cylinder and Spheroidal Wave Functions, USA, 1941. ¢ E. 
Yuttexep, l. H. Batcon, Kype coppemenHoro aHanusa, 4. II, M.—JI., ? 
* B. A. ®o «x, Paquorexnuka uw aaekTpouuka, B. 5, 560 (1956). & B. A. Pox, Tabsp 


Pp YHKUMA iipu, 1945. 
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ATorsagn Akagemuu nayxr CCCP 
1957. Tom 114, Ni 6 


PHBHKA 
9. A. APHHUITEMH 


K CTATHCTHYECKON TEOPHH KPHCTAJIJIN3AUH 
(ITpedcmaeaexo axademuxom H. H. Boeoato6oeeim 12 II 1957) 


B paote (*) Ha ocHoze metoga H. H. Boromo6ora 6bina nocTpoena cTaTHcTH- 
Kas TEOPHA KPUCTAJIH3SAWHH OHOKOMMOHEHTHBIX CHCTeM. Pa3BuTblli B STO 
joTe Mero JonycKaeT oGo6menHe Ha Culy4ali MHOFOKOMMOHeHTHBIX CHCTeM 
OPOTKOJeHCTBYIONMMH CHaMH. B3rom cayyae cbyHkuMH pacnpeseieHua 
ENCIAIOTCA MPOHSBOAAMLHM (byHKIMOHAaJIOM 


L (us) =\ DU (1 + vats ()) dgi, 


€p2KalllHM fl BCIMOMOraTeJIbHbIX PYHKUMH Uz, = 1,...,n, THe mn —  4NCHO 
NOHeHT (7). PyHKUHOHAMbHOe ypaBHeHve Ja 9TOTO (PyHKUMOHAaa NpuMeT 


32 ©) ° io a 
Fatiy = (2200) £ (us + AP) + EMP. (1) 


YpaBHeHHe JIA MpOHsBOAAMero PyHKUHOHAAa KOPpeNAWMOHHDIX (PyHKUMH 
=In% nowyuHM, B3AB JorapHdMuyecKyi0 (pyHKUHMOHAaJIbHY!O NpOusBoAHy10 
ypaBuenna (1): 


SW (u) _ sh (u) 
du, (1) du, (2) Sin _ «hy 


SW (u) 
du, (2) Bug, (2) 


(2) 


pre a (LFA) + Ep | 


Tak »Ke, Kak 93TO ObmIO cyesaHo B (1), Cc NOMOM{bIO JaubHeHwero PyHKWLHO- 
bHOTO uGpPepenMpoBaHHA UH MOCMeAOBATeJbHbIX MOJCTAHOBOK MO?KHO 
a3HTb BCe (pyHKUHM pacnipeseseHuA yepes OAMHapHbie *yHkunH F, (1) u 
TH [JIA OJMHAPpHbIX PYHKUHH ypaBHeHHA 


ue eS 4 ¥ 
ia orc! Cato) ays Sy! s.lu%...u5n : 
Oy Oy eel ns secs on 


| Kap cap py (eee B81) Fe, (2) 02+ Fang (E+ 1)dq2-+-dgzsr (3) 


“12 S1,+-+ Sn MOKA3bIBaIOT, CKOJIbKO pa3 BCTpevaeTCA COOTBETCTBYIOWHH 
eKC Cpe HHACKCOB %,..., &541. Cuctema (3) 9KBHBaJIeHTHa sajjaye Ha 
ejleieHHe IKCTPeMyMa (pyHKILMOHawAa 

2? ¢F,(1)In F.(1 

airy =o [yer nFallro 

a 
= v 4 vd ees 
5 7A Kage: (Les 2) Foy (1) o0 Fan ( )dq,... ds 

s,! s tu...05nV 


(4) 
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(2nm, 9)? “| 


=i BB 


pH JONOMHUTeIDHBIX ycNOBHAX <Fa(1)>p = 1. Syecb 1+ (Za Ua.) — MHOK 
Ttemu Jlarpanxa, 1f/v = 1/00: (byHKUMA C OHAM HHeKCOM O3Ha4da 
a 


OAuHapHylo (byHKUMIO pacnpeseeHuA JI COOTBeTCTBYIOWeH KOMIOHEHT) 

@yuKuvonan A(F,) ABIaeTCA, TAK we Kak B(1), yebHOM CBOOOJH( 
sHeprvelt. JIpopepka TepMOAMHAaMMYeCKHX TOKJCCTB p= —0OA/ dv 
E = —$°0(A/%)/09 mpopoqutca Tak Ke, Kak B('), C TeM eHHCTBCHHB 
OTNHUHEM, UTO BBOMHTCH HECKOMbKO OHHAPHBIX PyAKUMH Fa, (2, f). . 

Bpipaxenue (4) uA CBOOOMHOM SHEPrMH NO3BOJIAeT PeIUHTb BOMpPOC O Kp. 
CTAaJIJIM3aUHH MHOTOKOMMOHEHTHBIX cucTeM. PaccMoTpHM TIpuMep JByXKOMII 
HeHTHOM CHCTeMBI. 

Bonpoc 0 BO3HHKHOBeHHH TBepAbIX PaCTBOPOB OMHOW KOMIOHEHTE! B pyre 
CBOAUTCH K 3afjaue Ha OMpeylenenve NMepvoquyecKoro pemenua a Fi i 
F,=1 (nu60 nao6opoT), YTO HACHTHUHO 3afjaye, paccMoTpeHHOH B ('). Bau 
3aBMCHMOCTH TepMOAMHAMMYeCKHX (pyHKUMM OT KOHUCHTpallHH KOMMOHEHT Kp! 
Bas JMKBHAyCa H KpuBasd Comufyca MOryT pa3smMuaTbca (cM., HampuMep, (*) 

PaccmotpuM o6pa30BaHHe OMHapHOrO KPHCTasIa OMpeeeHHOrO COCTaE 
W CTPyKTypbl, HaNpuMep KpHCTasma TuMa B-aTyHH: Mpoctaa KyOuyeckas Pi 
Ie€TKa ATOMOB OJHOTO CopTa, WeHTPHpOBaHHasd aTOMaMH Apyroro copta. DyHKIh 
pacupeyleneHuA BO3bMeM B BUJe CYMMBI rayccoBbLIX pacipeyeneHHH (7): 


gee Fe Paz (Catan 9 Baa 
Or tree) a | 


Ate ate \ a 
BPE (Ee Ree | 


exp a wae |f 7 


exp [ 
) 


= dex [é (kir)] {[* - Sexp G +k fa (:)) -+- 


ro oe (—s4r (—9)| eee 


— [Rex (— pe) — FS exp (— 7 Aet(—b)] sin ral 


aa a 2 (r—r;)? (ee Bae ew 
2 (Qn) h ez 2) exp | are eats r3 (8) Dex [ 2r2 (8) I 


“14 


= Dexp li (kir)l {| Jeexp (— 3 GO) + 


1 — 1 (k; r’) 
+. =" exp (— 5 ir (—8))| cos + a 


+i] 5 exp(— 5 8 @) — Sexp(—F42(—8)]sin 21, 


Syecb r’— BeKTOp CyBura [[BYX MpocTsIx pewleroK Bpape; &—crenenb y t 
pajouenHoctu (*). IIpa nogeranopke (5) u (6) B (4) mw cymmupoBanun F 
oOpaTHOH pelleTKe BCe MpousBeyeHua HeYeTHOTO uHCHa (yYHKWu ‘ino 
(Qt OMHAKOBLIX M pa3sinunbix k;) BbIMaqyT, HM, pasnarad 7, HW ry M10 F 
NOJYYHM JIA CBOOOAHOH SHEprHu BbIpaxkeHue 

Ar = Ax — 89 {[(911 () — 1) (1 + a)? x? — 2oyo (R) (1 + a) (1 + B) xy + 
H (922 (2)—1) (1 + B)?y") e® + 2 [(oys (& V2) — 1) (1 — 2 + (1 Po) 82) xt 

+ Qo0 (kV 2) (1 — + (1 + a)?8?)(1 2? + (1 BYP) 22y? + 


+ (S59 (k V2) — 1) (1 — 8? + (1 + 8)? 8)2 y4] 4.3. ( 
4190 | 


p2 2 E k3 2 
(4HHBI x, y, %, B, &, re exp (— es ) = x (1 + a6), exp (— 3 os 


(1 -+ Bf), aBastoTcH BapHaUMOHHBIMM MapaMeTpamu B pa3sOKeHHH :yHK- 
fos) 
An 


sin er 
ana A(F). WUnterpanst o;; = a) Ki (r) “2dr ormwuatoTed oT HuTe- 


0 

OB, BBeJeHHbIX B('), TeM, UTO Apa 3aBHCAT OT HHJCKCOB KOMMOHEHT. 
Jaxxe He pellad NoNHOM cucTeMbI ypaBHeHuli, ompeyessionel paBHopecue 
Talia H BeJIMYHHY BapWallMOHHbIX NapaMeTpOB, MO2KHO HaliTH yCJIOBHA, 
KOTOPbIX BOSMOXKHAa HelpepbIBHaA KPHCTa/WIM3aluA. B OKpecTHOCTH TOUeK 
ePbIBHOH KPHCTaJIH3allHH BeJIMYMHbI X, Y ABNAIOTCA MaJIbIMH, B OKpeCT- 
M TOYCK HeIpepbIBHOTO yMOpAOUNBaHHA Maou OyyeT BemHuHHa &. 
CTaJIM3alHA HacTyNaeT, ecmw A;< Ax. 

TeleHb yMopsfouennoctu § paBHa HyJIo, ecaHw KBal[paTHuHad copma 
(Re) — 1) wu? — 2045 (Rk) uv + (999 (Rk) — 1) v? GygeT onpegeneHHO-oTpulaTeb- 
AA “ero JOJKHbI BHITIOJHATbCA YCIOBHA 


Oy (Rk) <1; (541 (R) — 1) (402 (Rk) — 1) > 03, (2). (3) 


3 (8) culefyerT, uTO OAHOBpeMeHHO. 9,.(k)<1. Ecnu npu strom cpopma 
(k V 2) — 1) w? + 20,, (RV 2) wt + (609 (RV 2) — 1) #2 Oyger Taxxe oTpH- 
JIbHOM B OONaCTH NOJIOMKUTCLHBIX 3HaveHHH w u t, TO KpucTammMueckad 


KTypa. otcytcrByer. J, sToro, KpoMe ycJIOBult (8), JOMKHBI BbINOJHATHCA 
BH A 


On (RV2)<1;  (o11(RV2) — 1) (500 (kV 2) — 1) > oe (RV 2), (9) 


), ECM BTOpoe M3 ycOBHl (9) HapyllaeTcs, ycJIOBHA 


sy (kV 2) I; S29 (RY 2y-ol: 32 (k V 2) <0. (10) 


Hapyuienua ycuopnii (8) mpu BEImonHeHuu ycuoBuii (9) uum (10) npHBoguT 
STIPePLIBHOM KPHCTaJMM3alHH B yYNOpAAOVeHHy!O CTpyKTypy. Touku Takoro 
2xOJla OMpeyeiAloTcA ypaBHeHHem 


(911 (2) — 1) (22 (k) — 1) — 94, (A) = 0. (11) 


Ecu, HaoOopor, Hapylwaiotca ycopua (9) u (10) mp BEIMomwHeHuN ycuo- 
(8), TO TIpH NOMOMKUTeIbHOCTH Cwefyloulero WieHa pa3JIOKeHNA (Ate 
spxKallero &, MpOM30lifeT HelpepbIBHad KPHCTaMMMsaluA B HeynopsAfoueH- 
) CTpyKTypy B TOUKAX, MOJYHHAIOMIMXCA ypaBHeHHIO 


(941 (2 V 2) — 1) (922 (R V 2) — 1) — oi9 (k V2) — 0). (12) 


Ypapnenna (11) a (12) onpeyensior BocKocTH 0, 7 Be KPHBEIe. B Touke 
fepeceycHua KpuBaa (12) Mpekpatlaerca, a KpuBad (11) nepexoxuT B KpH- 
) epexojfla H3 HeynopsoveHHOrO B ynopsqouenHoe cocTosnHe. PassorxKe- 

(7) colep2KHT TOMbKO YeTHbIe CTeMeHM MapaMmetpa ynopsiqoyeHMA ©, YTO 
BONHT K pe3yJIbTaTaM, H3BeCTHBIM H3 TepMOJMHAMMYeCKOH Teopun asOBblX 
exoloB BToporo poga, pasBuTon JI. J]. Jlangay u E. M. JIubumuem (ey, 


TomcKnit Ilocrynu10 
AHIKCHEPHO-CTPOMTeJbHbIM ~MHCTHTYT OP UN EB Y/ 


IJMTHMPOBAHHAA JIMTEPATYPA 


. 9. A. Apuumrefin, JAH, 112, No 4 (1957), ? H. H. Boroaw6os, IIpo6- 
I eich coh Teopuh B cTaTucTHyeckoH pusuKe, 1946. ° JI. J. JIaugay, E.M. Ju o- 
uw, Cratuctuyeckan usuka, 1951. 
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PHBH 


r. Il. BOPOBHKOBA u M. HW. KOPCYHCKMA 


JIMHWM 18, UW L3, B CHEKTPE TEPMAHHMS 
(IIpedcmasaeno axademuxom T. B. Kypotomoeeim 6 II 1957) 


L-cepua XapakTepHcTHyecKoro cilekTpa repMaHvd U3ydaslacb B Wed. 
page padort (1%), BbimomHeHHbIX emule B 1921—1937 rr. StH pa6orTbi BEI 
HAJIMCb B CCHOBHOM Ha BbICCKOBaKYYMHBIX PCHTTeCHOBCKHX clekTporpaday 
dokycupopkoh mo Bparry. B kayecTBe aHaJM3aTOopa PeHTTeHOBCKUX JY® 
MCMOMb3OBasICA TIOCKHH kKpucTat csmogbl. IIpHMenasacb MeTaJuMuech 
PpeHTTeHOBCKad TpyOKa C NepBHYHbIM MeTOJOM BOsOyxJeHHA. B padote I BR 
Hepa HCMO/Ib30Baslacb HOHHAA TpyOKa C BOJOPOAHbIM Oxsaxjenvem. B pesys 
TaTe MpOBeeCHHbIX HCCefOBaHHH OblwIM OOHApyxKeHbl MH M3yYeHbI Ce yr 
quarpaMMHble WM He\MarpaMMuHble JMHuM L-cepuw repmaHHs: Loy», LB;, | 
L, u- Lea’, La”, La’”, LB’, L8”". U3 mpuBeyqenHoro MepeyHaA CMeKTpaJibH 
JIMHHH BHAHO, uTo L-cepHa FTepMaHHaA Oblia u3syyeHa HeAOCTATOYHO MOE 
B uactuocTu, B cieKtpe L-cepHuH repMaHua He OblIH OOHapy>KeHbI JH 
LG, u LB,. M3secruo, uto munna LB, coorBercrsByer nepexogy L;—> Ming 
munud LB,—nepexogy L1—> My. B o6004Ke aToMa repMaHHA B HOPMAaJIbHl 
COCTOAHHH 9JICKTPOHbI paciipefsesAloTcA MO YpOBHAM cwIeqyIouluM oO6pas3c 


(1s)? sy py" (3s)* (3p)* (Bayi (4s)® (4p)* 


yo MES My Mio Mwy ei 


Ypopenb My_i1 Y TrepMaHus, CeOBATeIbHO, SHBJIACTCH BHYTPeHHUM HU TG 
HOCTbIO 3alOJIHeHHbIM. JIMHuA K8,,3, cooTBeTCTBYIOUlaA Nepexony K > My4 
HalifeHa HM JVIMHa BOJIHbI ee JOCTaTOUHO TOUHO H3MepeHa. CTaHOBHTCA HeACHEI 
noyemy B L-cneKTpe repMaHHA OTCYTCTBYIOT JIMHHM, COOTBeTCTBY1IOULMe ef 
xonam Ly—> Mi u Ly >My. Hacrosmaa pa6ora Obiia npopegena c wed 
OOHapyXeHHA JIMHHM, COOTBETCTBYIONIUX YKa3aHHbIM Mepexojam (aunun L 
u LG,), H3MepeHHA HX JIMH BOJIH HW OW€HKH HHTeCHCHBHOCTH. 

Annapatypa 4 MeTOAH UCCaeROBAHH A. PentTreHoBch 
cnextp L-cepuu repManusa nogwyyascs c MOMOMEIO TpyOKu Tuna KpacHuKko 
(*) quis @wryopeclleHTHoro aHamu3a. OfHaKO MbI He MOKEeT yTBepxK ath, 
CNEKTP SIBAe€TCA YHCTO PPyOpecWeHTHBIM, Tak KaK Ha BTOPHUHDbI aHoy BCe 
TonadalO He3HAYHTebHOe KOJIMYeCTBO 9eKTPOHOB. I]pamoii TOK cocTaBil 
‘/o) OOMerO ~TOKAa Hepes TpyOKy H Obi papen 0,5 ma. Takoii mambiii TOK put 
POKOM *okyce HM IIpH HHTCHCHBHOM OX/axXJ\eHHU MpOTOYHOH BOO He Mor 8 
YHTeCIbHO PasOrpeTb BTOPHYHbIM aHOA, Na KOTOPOM MoMellamocb uccueqye 
BeulecTBO. Temmepatypa ucclieqyeMoro BellecTBa H3Mepsach Tepmonape 
HaXOJAMCHCH B HENOCPeACTBEHHOM CONPHKOCHOBeHHH C aHosiom. B wauinx On 
Tax TeMulepaTypa repMaHuaA He IpeBbiuana 50°. [leppuduplli anox TpyOKH I 
KPbIBAJICA AJIIOMHHHEBON NaCTHHKOM. OCHOBHBIM BOsOyxXAalOllHM H3uydeHE 
Opino usryyeHve Al KaikKay aunuii c AnuHamMH BomH 8321,37 u 8323 82 
BenecTBve pacnouloxKeHs BTOPpHYHOrO aHofa BOMM3H KpUCTasua BHYTpH ¢ 
KyCHOro Kpyra Bce (POKYCHOe NATHO IPHHHMaJIO y4yacTHe B OOpasoBaHHH Ci 
Tpa. TpyOka paOotana pu 5—3,5 xs u 10 ma, skcno3nuua oT 9 no 12 uac. Pi 
JIOKEHHE PCHTTEHOBCKOTO H3JIYYeHHA B CHeEKTP MpoMsBosuNo0cb c MOMOLE 
BbICOKOBaKYYMHOFO CBETOCHbHOTO CMeKTporpada c H3OrHyTbIM KpHcTaIs 
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Mp1. Pasmepbl Kpuctanma 10X40 mM, paguyc usru6a 990 mum. BakyyM 
Tporpada Obi OOWIHM C BaKYYMOM PpeHTreHOBCKOli TpyOKU MU OblsI paBeH 
)-10°° mm pt. cr. PororpactupoBanue cnekTpa nmpousBogufoce ua cboTo- 
ike Agfa Isopan F. IInenka npeqoxpanamach oT saceeyuBaHusd avioMH- 
30H (Poubroli TOJMMHOIO OKOWIO 2 pw. CnekTpbI cboTOMeTpupoBasHch Ha peru- 
ip yiouleM MHKpodotometpe MO-4, 

2 esyNbTATH U3IMepeHH i. BosMomHoe 3HaveHHe JWIMHbI BOMHBI 
PepMaHHA ObWIO ONpeeieHO MYTeM HHTepNMOALMH, T. €. MOCTPOeHHA 3aBH- - 
cTH } = f(z), H OHO OKasanocb paBHbim 9570 X. Jina uceneqopanua werTbilt 
SKPHCTaNMyecKHH TrepMaHHii ToMeulaica Ha MecTO BTOpHYHOrO aHoja 
reHoBckoH tTpyOKu. IIpu cotorpadbupoBanun pentrenoscKoro cnekrTpa, 
JIbIO OOHapyxKeHuA MMHUH L83,4, cneKTporpad doKycupoBasicA Ha JIMHHIO 
970 X. Ha pcexX cHHMKax 9TOl 
ICTH CHeKTpa, Nomyyaemblx upH 
IMUHbIX YCJIOBHAX BOSOyKeHHA, 
IPY2KHBAJIHCh Be AHHH, pacno- 
eHHbIe OH3KO pyr K Apyry 
. 1). Bown w3mMepeHbr AHHbI 
1 oOOHAPyKeHHBIX JIMHHi, OHM 
3AJIMCb PaBHbIMH 9561 u 9620 X. 
¥eT JJIMH BOJIH NMpOH3BOANICA 10 
potbororpammam. JIvHelinas yuc- 
‘HA B pacCMaTpHBaemMoH OOacTu 
9B OTPaxKeHHA Oblia paBHa 35,4 
M. JIMHHAMM CpaBHeHHA Cy KH- 
Ka, u K3, Kanbuua B TpeTbem 
ike. Kambuuk OblJl B3AT B BHJe 
MHeHHA CaCOs. IIpnu pacuete 
H BOJIH BBOJMacb Nonmpapka Ha 
IOHeEHHeE OT 3akOHa Byvpcda — 
rra. TemmepatypHad mompaBKka 
suie 0,1 X,a NOTOMy He NpHHH- 
ACb BO BHHMaHHe. OmnOKa npu pie A 

SJeeHHH JVIMHbI BOJIHbI Oblvia 

fa oKoIO 2 X. 

SOMOcTaBJeHHe H3Me€PeHHbIX 3HAYVeEHHH JVIMH BOJIH CO 3HaYeCHHAMH H3BeCT- 
JJIHH BOJIH [JIA BCeX 3JIEMeHTOB (BO BCEX BO3MOXKHDIX NOPALKaX) NOKasavo, 
OOHAPYKeHHbIe JMHHU NPHHAAExKaT repMauHlo. OTO NoATBepxaeTcA UW TeM 
OSITEIbCTBOM, 4TO HCcCeyembie OOpaslbl MOHOKPHCTasM4yeCcKOrO TrepMa- 
o6naaJiH BbICOKOH cTeneHbio ynCcTOTHI. M3 MuKpodotorpamMbI, lpeAcTaBueH- 
Ha puc. 1, BHAHO, YTO KOPOTKOBOJIHOBaA JIMHHA HHTeCHCMBHEEe, YeM JJIMHHO~ 
iopan. M3 muTepaTypHbIxX JaHHbIX H3BeCTHO, 4TO B AyOuere LB3L84 KOpOTKO- 
iopad JWHHUA L383, CooTBeETCTBYIOUlaN Nepexosy Lj—>M 1, aBneTcA HanOovee 
HCHBHOH, €€ HHTCHCHBHOCTb MpvOmu3suTeIbHO B 1,5 pasa Oovlbule HHTeH- 
(OCTH JWIMHHOBOMHOBOH smuHuH L84, CooTBeTCTBYyIOlleH Nepexogy Li—My. 
IeHHe JWIMHbI BOJIHbl KOPOTKOBOJIHOBOH JIMHHH HavOoslee OH3KO K 3Hate- 
JWIMHbI BOHbI L8z, onpeseseHHOMY HHTepnousuneH. Ha ocHopaHHu 9sToro 
Solee HHTeHCHBHAA JIHHHA C AMHOM BOHEI B Y56] X namu Opa NpHHATA 
yuMio LBs repMaHHsA, JMHMS Ke C AMMHOM BoIHbI B 9620 X npuusita 3a LBa. 
[yeT OTMETHTh, UTO Ip TaKOlt TpakTOBKe OOHApyXKeHHbIX JHMHHA AyOueTHOe 
TOAHHE Y TePMAHHA OKaSbIBaeTCA HECKOJbKO 3aBbILUCHHbIM. Y 9J1eMeHTOB, 
IOIOMKCHHBIX BbIMe TepMaHHA, HayHHad c 37Rb, pasnuaqHe B AVIMHAX BOJH 
ii, cocraBAsioMux AyOneT L83 L34, paBuo 35 X. HalifenHoe HaMH 3HayeHHe 
apysineT 59 X. OqHako Hao HMeTb B BHAY, YTO repMaHHH HaXOMATCA HEaeKoO 
DYNMbI NIEMeHTOB, Y KOTOPbIX 3aBepllasiacb 3actpolika M-o6on04KH, a no- 
y 9TOM rpyniibl 9IEMCHTOB PaCCTOAHHe MexKAY YPOBHAMH My «4 My Mo- 
OKa3aTbCA HeCKOJIbKO OOMbIUMM OObIYHOTO 3HayeHHA, Upucyujero Sosnee 
2JIbIM 3JICMeHTaM. 
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Coornomenue HHTeHcHBHOcTeH LB: u L83 LBa ycTaHOBUTb TPyAHO, TaK Ka 
HaOl0fanach 3HaYHTeJIbHaA PasHulla B IJIOTHOCTAX MOYePHEHHA CpaBHUBaeMBbl 
munuit. IIpu naotuocru LB3 LB4, MocTaTOUHOK AIA POTOMeTpHPOBaHHA, JIHH 
L81 OKa3biBpaeTcH MepesepxKaHHoH (nepeskcnonupoBaHHol). Ilostomy cooTHc 
IUe@HHe HHTeHCHBHOCTeH HHH L83,L84 u L8, HaMU TOJIbKO ONeCHEHO NyTeM Mepe 
pacueTa HHTeHCHBHOCTH Li, UCXOA H3 JaHHbIX O BPCMeHH 9KCNO3HUMH CHUN 
Ka, Ha KoTOpom uMmerotca mHHHN LB3, L84 wu LBy, HW CHHMKa, Ha KOTOPOM I1JI01 
HOCTb No"epHeHuA IMHHU LB, paBnal,44.OTHomenne JL83 : JLB, no 9TOH OWeHK 
OKa3al0OCb paBHbIM 0,127. Kak BYAHO W383 NOJIYYCHHbIX JaHHbIX, HHTCHCHBHOCT 
HHH LBs, a caeqoBaTebHO, H L84, oVeHb Mana. B cusy TakKOM MaJIOH HHTeR 
CHBHOCTH JIMHHM UW 3HaUMTeIbHOrO (OHA IPH MepBHYHOM MeTOJe HCCIeOBaHU 
aBTopaM Ooslee paHHHX padoT, MO-BUJUMOMY, He yalocb HaOsOaTb 9TH JIMHHE 


XapbKOBCKHH NOMTeXHHUeCCKHM WHCTHTYT Ilocrynuno 
um. B. YW. Jlenuna 5 TT 1957 


WMTHPOBAHHASA JIMNTEPATYPA 


1E.Hjalmar, Zs. {. Phys., 7,341 (1921). 2? R. Thoraeus, Phil. Mag. (7), 2, 100 
(1926). E. Gwinner, Zs. f. Phys.,108,H. 7—8, 523 (1938). 4 A.W. Kpacuu K OF 
Bap. na6., 4—5 (1939). 
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PHSHKA 


A. H. 3AXAPOB u O. Tl. MAKCHMOBA 


BJIAAHHE HEATPOHHOFO OBJIYYEHHA HA MAPTEHCHTHOE 
MPEBPALWIEHHE — 


(ITpedcmaeaeno axademuxom [. B. Kypdtomoeoim 11 IT 1957) 


-Ilpumenenne nelirponnHoro oO1yyeHHa Kak HOBOro 9phbeKTHBHOTO cpescTBa 
SeHCTBUA Ha COCTOAHHe BemlecTBa (1~*) IpeycTaBAAeT HHTepec He TOJIbKO Kak 
eCTBO H3MCHCHHA CTPyKTypHOro CocTOSHHA, OOyCJIOBHBaIollee ONpeseex- 
e H3MCHEHHE CBOHCTB MeTAaJIJIOB H Capos (° 8), HO, OUeBHAHO, He B MeHbIUeL 
eMeHH, Kak MeTO] HCCeAOBAHHA Upupobl (a30Bbix UpeBpawenui (meToy 
eJBAPHTeMbHOPO BOSTEHCTBHA Ha COCTOSHHE UCXOAHOM (a3sbl, OOYCJOBJIMBAIO- 
eH OllpeeseHHoe U3MeHeHHe ee YCTOHUMBOCTH MH KHHETHKM NOcMesyIoulux (pa- 
BbIX Hepexofos). Ham mpeycTaBsdeTca NepCieKTHBHbIM HCHOJIb3OBaHHe 3TOFO 
TOMA MIA HW3yYeHHA peBpalleHHl MapTeHCHTHOrTO THNa. SaKOHOMepHOe 
poro OPHeHTHpOBaHHoe NepeMellleHHe aTOMOB IPH MapTeHCHTHOM Tepexoje 
) O6yCJIOBNMBAaeT EFO HCKJIOUHTEIbHO BbICOKYIO YYBCTBHTEJIbHOCTb KO BCAKOTO 
a HAapyWIeHHAM B CTPOeCHHH KPHCTaJIJIMYeCKOH pelleTKH HCXOAHOM ayCTeHHT- 
yH cbaspr. [IporeKaHHe Ke MpeBpallleHHA B OONACTH CpaBHHTeJIbHO HH3KHX TeM- 
paTyp AOJKHO MOSBOHTb H3yYaTb KHHETHKY IIpH Temmepatypax, oOecneuH- 
OILMX TO BO3MOMKHOCTH TNOHOe COXpaHeHhe MpHoOpeTeHHbIX , pakualHOHHbIX 
ipy weHHH. ; 

Oomlad KapTHHa payMualMOHHbIX HapyUIeHHH, BOSHHKAaIOWUX B KPHCTaswMye- 
Oli pellieTKe MeTaJJIOB H CNMaBoOB MIpH yUpPyroM coyfapeHHH ObICTpHIX HeHTpo- 
)B C AlpPAMH ATOMOB, BecbMa CwoxKHA. II[pH oOsyYeHHH OHOBpeMeHHO MOryT 
SHHKATb JecbeKTbI pa3sIMYHOTO XapakTepa, OOaaloujMe HEOMMHAKOBOH ycToH- 
iBocThIO. II]peqmomaraeTcs, YTO HapywWieHHA, OOsaatoulM4e OTHOCHTeJbHO 
WOH YCTOWMYHBOCTHIO, MpefcTaBAIoT COOoH OombWIHe MU paBHble NO BeMYMHE 
HILCHTPalHH ATOMOB BHepeHHA H BakaHcHl. CrpyKTYpHble H3MeHeHHA, Tpo- 
SITIOMLHE OTHOCHTEIbHO BbICOKY!O YCTOHYHBOCTh, CBASbIBAIOT C OOpas0BaHHeM 
dbekTOB Gomee MaKpoCKOMMYeCKOrO AH CJIOMRKHOTO XapakTepa, NOABJAIOULUXCA 
JeICTBHe JIOKaJIbHOrO ONMMaBIeCHHA HW NepeKpHCTaMM34lHH OTJeJIbHbIX 
BOJIbHO KPyNHbIX 30H (3,7°%?), 

B uacTosmem uccieqoBaHHH MpeMpHHATa NepBaxd MOMbITKAa UpHMeHeHHA 
HITPOHHOTO OOyYeHHA JIA HCCMeJOBAHHA MapTeHCHTHBIX MpeBpaleHHlt. 
syUAIHCh CTA WM CIWaBLI, Ha KOTOPbIX pahee OblIO MOAPOOHO H3y4eHO BJINA- 
ie IIPeBapHTebHOM MIaCTHYeCKOH NepopMalun Ha MapTeHCHTHOe NpeBpalie- 
e (13,14): cpequeyrsepoguctan MapraHuepas cTamb 5018 (0,48% C; 7,7% Mn; 
2% Cu: Tm = — 10°); Bpicokoyrmepogquctad Maprantiesan cramp 14014 
40% C; 4,0% Mn; Tn = — 94°); cpeqHeyriepofuctad HuKeeBad CTaJIb 
H21 (0,50% C; 21,0% Ni; Tn = — 28°) H cnmaBbl 2%Kee30 — HUKeJIb — 
ipraneu: H23F3 (0,025% C; 22,7% Ni; 2,88% Mn; Tm = — 20 ) uw H2273 
020% C; 22,4% Ni; 3,48% Mn; Tm = — 39°). : 

O6nyyenne oOpasuos (2 X 3 X 24 MM) OCYLeCTBAAJIOCb B AKTHBHOH 30HE 
BITHOFO (pH3M4eCKOrO peakTopa C TAKEO BOLOH (7°) BOmn3H yPaHOBbIX CTepxK- 
i * mocue mpeqBapHTembHOH TepMHYeCcKO OOpaOOTKH, 3aKJMIOUABIUCHCA B OT- 
_ i 
*B mponecce oO.lyyeHHA TeMMepaTypa OOpa3{oB MOBbIMAIach He Gonee, 4em Jo 40°. 
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«Kure B BakyyMe mupu 1100° B tTeyenve 10 4yac. Ojua mapTHaA oO 
pa3suoB Oblia oO.yyena B TeyeHHe 100 yac., apyras —B TeyeHHe 200 4a 
CyMMapHbIii noTOK NeliTpoHoB Opt NopayKa 10*’ n/cm*. M3menenue yCTOHYB 
CTH aYCTCHHTa OMeHHBaJOCb MO XOJy MarHHTOMeTpHYeCKUX KPHBbIX rsty60KO) 
OXlaKeHHA HW HarpeBa. 

B pesyibTaTe HccleqOBaHus YCTAHOBJeHO, YTO MpeBapUTeMbHOe o6s1y4eHl 
HeHTpOHaMH OKa3bIBaeT CYUECTBEHHOe BJIMAHHe Ha YCTOMYHBOCTb ayCTeHHTa I 


te} 
MapmeHcum , bs 
cS 


2 


G 
-200 


0 
CON UGH 0 20% -200 - 150 - 100 


Puce. 1. PasnuuHpii xapakTep BIHAHHA OOYYCHHA Ha MapTeHCHTHOe MpeBpallenne- 

a — aKTHBH3Hpylomlee BIMAHHe (cTanb 5018), 6 — TopMo3auiee BIMAHHe (cNaB 

H22T3); 1 — 6e3 oOnyuenua, 2 — o6myuenne 100 uac., 3 — oOnyyenne 200 yac., 
4 — o6nyyuenne 200 uac., oraur mpu 100° (5 yac. 


OTHOWICHHIO K MapTeHCHTHOMY Tpeppallenuio. STO usMeHeHve ycTOMUMBOC) 
(BbIPaxkalolleeCA B H3MCHEHHH NOJOXRKCHHA MapTeHCHTHOH TOYKH HM KOHEYHO 
apdekTa MpeppallleHuA) HOCHT B pa3sJIMUHbIX MATepHanax pasJIHYHbIM XapaKkT 

B ctaylaX, H€3aBHCHMO OT COJlepKaHHA yruiepoa H XapakTepa JIerHpoBaHu 
oOsYYeHHe YBeHYMBaeT MHTCHCHBHOCTb MapTeHCHTHOFO TIpeBpallleHHA, MpoHr 
XOJAWero Np Mocekyroulem rayOoKoM oxwiaxKweHHu. Tak, B crasmH SOT8 o6n 
YeHHe MOBbILMaeT TeMMepaTypy Hayasa peppamleHua Ha 15° u Oi 
adipekT ruiyOokoro oxsaxyjenna Ha 10% (puc. | a). B HukeneBow ctamn 50H. 
AKTHBH3allMA AYCTCHHTa, BbISBaHHaA OOJyYeHHeM, BbIparkKaeTcs, KpoOMe TO 
B YBeIMYCHHM KOJIMYeCTBA MapTeHCHTAa, BOSHHKaloulerO IPH HavaJIbHOM «B3p! 
Be». Ha mapranuesoli cramu 5Ol8 (umerouelt HaHBbICLIy!o MapTeHCHTHY10 TOU 
NOJYYeHO TakxKe yKasaHHe Ha BO3SMOXHOCTb (has0Boro Nepexoya ayCTeHUT 
—> MAPTeHCHT HeMocpeACTBeEHHO NOR BAMANHeEM OGNyYeHHA. 

VWnotw xapaktep Bosfelictaua oO1yyeHua HaOsOqaeTCA B OesyrepoUcTE 
cnmlaBax Kesle30 — HHKesIb — MapraHey H2313 u H22T3. B stux case 
oOuly¥eHHe 10 OOoMM BapHantam (B TeyeHHe 100 4 200 ac.) Bcerqa OKa3bIBa! 
Ha y-pasy cTaOuiusupytoulee BUIMAHHe — CHH2KaeT MapTeHCHTHy!O TOUKy 
yMeHbINaeT HHTCHCHBHOCTh Tiperpaiwenua (puc. 1 6). | 

ConoctaBujeHve NOJYYeHHbIX JaHHbIX C pe3ybTaTaMM uCCNeqOBaHUuA Ml 
cTHyecKoH Jeopmauuy (**,**) noKasbiBaeT, YTO BO BAMABHM Kax%KJOro 3 STE 
AByX (pakTOpoB UMeeTCA MHOrO OOMIero: TO CBOeOOpasHoe OTHOMEHHe, KOTOP. 
IPOABJAeT TOT HIM HHOH MaTepHad K elCTBUIO NpesqBapUTeMbHON MacTHyecKe 
AepopMalluu, B OCHOBHBIX YepTax COBNayaeT C OCOOeHHOCTAMH ero TOBeTeHH! 
oOHapy2KeHHBIMH Tocwe OOyueHHA (ycTOMYHBOCTh U3MeHAeTCA B OAHOM Halipa 
JI@HHH). 

CytlecTByeT IM B CTamAx SdpeKT TOPMOXKeHHA IPH OTHOCHTeIbHO CHVJIbHE 
BOSeHCTBHAX OOMYYeHHeM, NOAOCHO TOMY Kak 9TO MMeeT MeCTO HIpH MvacTHY 
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OH JecpopMallHH, HIM 2Ke OOYYeHHE, B OTHE OT MacTHyecKoll Jebopmalun, 
era BbISsbIBACT B CTAIAX TOJIBKO AKTHBU3AIMIO aycTeHuTa? Ilo sTomy Bompocy 
JIYYeHbI HEKOTOPbIe AHHbIe, CBAJETeIbCTBYIOWLUe O CIpaBeIHBOCTH MepBoro 
eMMONOXKeHHA: B CTaIH SOl8 sameyeHo cyulecTBOBaHHe MaKCHMyMa aKTHBH3a- 
AM B 3ABHCHMOCTH OT JWIMTeJIbHOCTH OOJIyYeHHA (yBeIHYeHHe BpeMeHH OGsy4e- 


4x co 100 go 200 4ac. MpuReio K yMeHbINeHHIO aKTHBUSHpyloMero adipeKta 
lee UCM B J[Ba pasa). 


MapmeHcumn 


-150 -100 


0 
-200 ~150 -100 50 


Puce2 j Pacsss 


Mc. 2. CHaTHe akTHBH3Hpytomlero spekTa Mp BbIMeKHBAHHH. H HH3KOM OTHTe cTranu 50F8. 
— 6e3 o6s1yuenna; 2 — oOyuenne 100 yac., BEIexKHBaHHe 90 qHel; 3 — o6ny4enne 100 uac., 
aIIe7KUBAHHe 330 WHeH; 4 — oOnyuenue 125 yac., BbInexKUBaHHe 162 AHA, OTKUF Mp 100°10 yac. 


uc. 3. JononHHTebHOe NOBbIINeHHe YCTOMYMBOCTH Y.(:ba3bl MPH BbIe7KHBaHHH OOJyYeHHOrO crvia- 
a H2313. 1 — 6e3 oGnyyenun; 2 — oOyuenve 100 uac., BplexKuBaHHe 130 gHelt; 3 — o6ny- 
yenHe 100 uac., Bplme>KHBaHHe 334 qua; 4 — oOsmyueHHe 200 yac., BblmexKHBaHHe 234 THA 


JlautTenbHoe BbWIeKHBAHUe OOJYUeHHbIX OOpa3llOB IIpH KOMHaTHOH Temmepa- 
ype IPUBOAUT K MOBbILIeHHIO YCTOHIHBOCTH ayCTeHHTAa. ITO 3aTOpMakKuBaloulee 
IMAHHE JIUTCIbHOPO BbIeKUBAHHA BbIPAKeHO B CTAJIAX B IOCTeMeHHOM ycTpa- 
CHUM aKTUBH3upytollero spekta oOyyeHuaA (puc. 2), a B CwaBax 2%Kee30 — 
UKeJIb — MapraHell B JOMOJHHTeEAbHOM MOBbILICHHH YCTOHYMBOCTH aycTeHHTa 
yuc. 3). Anasoru4Hoe, HO ele Gosee CHIbHOe BJIMAHHE OKAa3bIBaeT OTKHT IPH 
90° (puc. 2). CneqoBaTeIbHO, BJIMAHHe HH3KOFO OTKUTa B OOJYYCHHDIX CTAAX 
HaJIOrH4HO TOMY, KOTOPOe HaOsMOaeTCHA MOCMe OTHOCHTCJIbBHO MAaJIbIX, AKTHBH- 
ApyIoulUx Aedbopmauni (7°): B OOoux cryyaAx sdekT AKTHBU3AILMH MOCTeMeHHO 
cTpaHserca. 

PaccmotTpeHHe BCero KOMIIeKCa MOJIYYeHHbIX aHHbIX, COMOCTaBJIeHHe STUX 
AHHbIX C KAPTHHOM U3MeHEHHA YCTOHYMBOCTH ayCTeHHTAa MOA BJIMAHMeM acTH- 
eckoli Aecbopmaunu (1%, 14, 1°), a Takxe CyeCTBYIOMMe MpefcTaBJIeHuA O NpH- 
ole paqvaluoHHbix Hapyuennii (**,*°“*) mpuBogaT K CeAyiouleMy 3akuoue- 
vio. Egpa su OyeT MpaBusbHO CUNTATD, TO SpceKT AKTHBU3ALLMH, BbIsBAaHHON 
OYUCHHEM, ABJIACTCA B TPHHILHMe MPHCyWIHM TOMbKO CTassAM, a SeKT TOp- 
OoKeHUA — TOMbKO ClwaBaM. OueBuAHO, B Tipowecce oOJIyYeHHA B MeTaIaXx H 
nlaBax OJHOBPeMeHHO pasBHBaloTCA CTPYKTYPHbIe U3MCHEHHA, CKASbIBAIONLNeCsA 
a yCTOMUMBOCTH ayCTeHHTa B MpOTHBOMOJOXKHIX HallpaBsenuAx. CyMMapubili 
ce adpeKT BosselicTBHA, T. e. OOHAPyKeHHe AKTHBU3HPYIOllero HIM TOPMO3s- 
lero aptbekTa,— 3aBHiCHT OT OOMero MOTOKa HEHTPOHOB (ompeseAIouero cTe- 
CHb pasuallMOHHbIX HapylwleHHll) u oT OcoGeHHOCIel MaTepHana (ynpyro-na- 

AO 


cTH4eCKUX cBolicTB aycTeHutTa u jp.). Ha Gonee panHux cTaquax oOyy 
BOSHHKAIOT, OYeBHHO, MpeMMYyIeCTBEHHO HapylWieHHA, OarompHATHO CKp 
BalollWecA Ha UpeBpallleHuu, Ha Oowlee NO3HUX BCTYMAIOT B CHJIy CTPyKTY 
H3MeHCHHA, OKaspiBalolie MpoTMBOMOOKHOe BAMAHHe. Ha cupaBequ 
3TOrO MpeAMOMORKeHHA YKa3bIBaeT BOSHHKHOBeHHe MaKCHMyMa aKTHBU3 
B CTaJi. 

Huskaa TemilepaTypHasd yCTOMYMBOCTh aKTHBUSHpyloulero sppekta (y 
HeHHe ero B Mpouecce BbIJe2xKUBAHUA WH OTKuTa Up 100°) yKasbIBaeT Ha TO) 
OH OOycuIOBIeH OOpas0BaHHem JeseKTOB THA BAKAHCHA — BHeApPeHHe, KOTO 
KaK H3BeCTHO, CHOCOOHbI BOCCTAHaBJIMBaTbCA IPH BeECbMa HH3KHX TemMeparty 
(Hauuuaa c 50° K) (17). BnaronpuaTHoe BIMAHHe TAKUX HapylleHH Ha Ma 
CHTHOe NpeBpaienve AOJMKHO ObITh CBASAHO C BOSHUKHOBCHHeM. YIP YrAXx\ 
cbopMalMi KpucTamMMuecKOH pelieTKH BOKPyIr MeCT C MOBBILNeHHOH KOI 
Tpallweli aTOMOB BHeApeHua u BakaHcul (°, 1°, 1"), MOCKOMbKY H3BECTHO, 
Hallp*2KeHHA B OOWEM CIyYaeOKasbIBalOTCTMMYJIMp ylolllee BJIMAHHe Ha Map): 
CHTHOe TpeBpalleHhe (yMeHbIUaIoT NOTCHIUMaJIbHbIe Oapbepbl, KOTOPbIe JOM 
MpeoovleBaTb aTOMbI IIpH ca3s0BoM Mepexojle). BeposTHocTb %Ke pa3BHh 
3HAaUHTeIbHbIX JIOKaJIbHbIX Hapa KeHHM AOMKHA ObITb TeM OOJIbLIe, UCM BEl 
yupyrue CBOHCTBa HCXOJHOM aycTeHHTHOHM cbasbi. MmMeHHo MosTOMy, OYeBHJy 
apPeKT AKTHBU3AUHH APKO BbIPAKeH B CTAaAX. 

Cra6unusup yout apex o61yyeHua OOycOBeH, NO0-BHAUMoMy, oOpasd 
HHeM JledeKTOB Oovlee CO%KHOTO XapakTepa (3), KOTOPbIM, KaK H3BeCTHO, IIpHc 
BbICOKad TeMuepaTypHad ycToluupocts (°, 1°). Take ectbeKTbI, CormacHo cy 
CTBYIONLUM IpeCTaBJIeHHAM, MOABJIAIOTCA IPH OOYYeHHH B peSyJIbTATe PasBH)| 
TIpoleccoB ApoOMeHuA H Ppa30PHeEHTHPOBKH KPHCTaJOB H MpekCTaBJAIOT CO 
KOMINI€KCHI MeJIbUaHWUX pa3sJIMYHO OPHEHTHPOBaHHbIX KPHCTaJJIHKOB, OOpa3 
WUXCA B30HAX JOKaJIbHOrO MaBsIeHHA WH WepekpuctammH3sauun. Heynopsjyog 
" HOe COCTOAHHE TAKHX YUACTKOB, MaJIOCTb pasMepoB Kaxkoro BXOAmMero B KC 
WJICKC KPHCTaWIMKa OJOKHbI OrpaHHYHBaTb BO3MOMKHOCTH JIA BOSHAKHOBeH 
H pocTa MapTeHCHTHHIX KpHcTasioB. YeTpaHeHue STHX JecsbeKTOB H, COOTBeT! 
BeHHO, yCTpaHeHHe CTaOususupyromlero sciekTa OONYYeHHA BOSMOXKHbI TOJIE 
TIpH TeMilepatTypax, oOecneyMBaIolWluX MpoTeKaHve peKpHCTaJU3alNOHH: 
TIpOWeccos. 


IlenTpanbHEl HayyHO-HcceqoBaTeIbCKUH WHCTHTYT Tloctynuno 
YepHOli MeTasimyprHn 21 XI 1956 
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PHSHKA 


2: 


A. Jl. KAPTY)KAHCKHHM 


K KOJIMYECTBEHHOMY PACCMOTPEHHIO MPOLECCA 
BPA3OBAHUA CKPbITOFO SOTOFPA®HYECKOLO H30BPA)KEHHSA 
MOHH3HPYIOWIMMH YACTHILAMH 


(IIpedcmasaeno axademucom A. ®. Hope 22 XI 1956) 


A. II. Kganos ("), ucnomb3ya anasoruto c 3aqayeli o cBOOOHOM HpoGere Mo- 
eKYJI, NOKa3aI, YTO MJIOTHOCTH v CJleqa HOHHSY!OMel YaCTHUEI B cboTorpaduye- 
<OM Cyloe JaeTcA (cbopmywol 

Cos td2 = 3C 6 1 
ma3j6 4 | 2d ( ) 


Jo6— OObeEMHAA KOHUeHTpawua AgHal B smypcenu; d — Auamerp IMYJIbCHOH- 
oro KpHCTaJa, IpHHuMaemoro 3a wap). Kak MbI NoKaxKeM, 9Ta (bopMysia T10- 
30JIAI€T IO-HOBOMY MOJOHTH K KOJIMYeECTBEHHOMY paCCMOTPeHHIO TIpoliecca o6- 
ASOBAHHA CKPbITOTO H300paxKeHHA MPH MpOXOKAeCHHH HOHHSUPYIONLeH YaCTHIbI 
pes KPHcTa PoTorpaduyeckoH 9MyvIbCHH. HeoOxoAuMo TOJIbKO HMETb B BUY, 
ro dopmysia 7K yaHoBa B TOH dopMe, KaK OHa HallHcaHa BbIUe, MpesNomaraetT 
DOABJIACMbIM KAK]bIH KPHCTaJJ, 3afeTbIH yacTuueH. Ec xe NpOABJAeMbIMH 
PAHOBATCH JIMIUb YACTH KPHCTaIMOB, TO MpaBasx yacTb (1) JomKHa ObilTb Jonoa- 
sHa MHOMKUTeIeM P, XapakTePH3YIOWIMM BePOATHOCTb MpoOsABJIeHHA. 

Jlaa ompeyenenus P TpyumMeM, 4TO Tpoxow ene YaCTHUbI Yepes. KpuCcTaI 
\3jaeT B HEM JOCTATOUHOe YHCJIO BICKTPOHOB MPOBOAHMOCTH JIA MoceLy10- 
ero o0pa30BaHHA WeHTpa MpOABJICHHA TOJIbKO B TOM CJIydae, Kora MyTb ya- 
‘HUbI B KpHctTaswie Oyler MpeBbllliaTb HeKOTOPy!0 MHHMMasbHyIO JuiuHy L 
IM, UTO TO Xe, mpoliqer B mpeyenax ccbepbl Auametpom 8 =/Vd?—I?, kaca- 
JibHad K KOTOpOl uMeeT AHHy J B Npesenax KpucTaina. Samena DomHOu 
beppr (quameTpom d) ua «opdpekTHBHylIo» ccepy (quametTpom 8) IpHBOAUT Up 
IUHCNCHHH Vv TOJIbKO K 3aMeHe 7d?/4 Ha «5/4, T. e. 


Cog 82 a 3C 46 eee 2 (2) 
Piedsyeroe — 2a \dh)>” 


Kya 


Hegasuo K. C. Boromosos c coTp. (?), HCxoj#H 13 NpeAcTaBseHuA oO mNpobere 
(eKTPOHa IpOBOAMMOCTH MaJIOM CpaBHUTeIbHO C pasMepaMH KpHCTaa, NOKa- 
JIM SKCHeCPHMeHTAaIbHO, UTO SPPeKTHBHDIM ABJIACTCA TOMbKO MpoxomKenne 
CTHILbI Yepe3 HEKOTOPy!O OKOMOMOBepXHOCTHYIO 3OHY («KOpKy») KpucTaaa, 
HUeM Ip MOObIX 3HayeHUAX d TOmMMHAa «KOpKU» D cocTaBssAeT OKOO 0,03 p 
3 Ooslee PAaHHUX JaHHbIX Apyrux aBrTopos (*) cneqoBano, yo b cymlecTBeHHO 
yibie, a uMeHHo~0,2 p). Munumaspnaa ima nyTH B Kpuctasse / npu 9TOM 
Ke He ABACTCA OMHOSHATHOM tbyHKUMeli pacctosHusa 5 oT ero WeHTpa (puc. 1). 
9ToMy BMecTo 8 (cM. dopmysy (2)) uMeem Temepb 5, H 3, — AMaMeTPbI ABYyX 
ep, KacaTesbuble K KOTOpbIM uMeroT AMuy / B NpefenaxX “KOpKH» KpucTamia, 
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MoxkHo WOKa3aTb, YTO B TAKOM CJIYUae 


Cog MR— RST — BC 5 8 — Ff 


ae Te nee qd ? 
oTKyya 


P= ie 

da? 

| 

Bo Bcakom cayyae, dopmywr (2) uu, CooTBeTCTBeHHO (3), MOSBOJIsIOT |, 
OCHOB@HHH H3BeCTHBIX JIA JaHHOH IMYJIbCHH BeMHYHH Cop HU d UM ONlpedemsemM 
H3 OMbITa BEMUIHHbI Vv Halitn P, a 3aTeM W MHHMMAJIbHbIN NYTb by a 
mii poTorpaduyeckH addeKTHBHOe NpOxowReHve JaHHOM YacTHUbI Yepe3 K 
CTaJJI JaHHOH IMYJIbCHH. 
IIpumenaa dbopmyay (2), umeem | 


te eee hee 50) | 
[=dVT=P=ay/ 1— srs f 


IIpumenaa cbopmysty (3), Haxoqum / 43 pellleHHAH CHCTEMbI Tpex ype 
neHul —opmyub (3) HM AByX COOTHOWMeHHH | 


[=VF—® npu 06> d— 26; 
[=VF—R—-VG—BP—H apn dd, 


OYCBHHEIX M0 puc. 1, oTHOCHTeMbHO 6,. 6, u J. Jaa / Nomyuaetca OMKBa: 
paTHoe ypaBHeHue 


8 ds 16 
H+ [ge -—b(d— 0) |P— zed —d) =O, ( 


MMeloulee OHH BeEUIECTBEHHbIM MOJIOKUTEbHbIM KOPeHb. SaMeTuM, 4TO PopMys. 
(4) u (5) He MpuHBosaAT K OAMHAKOBBIM YUMCJICHHBIM 3HaveHHaM J, mpwuem pa3swt 
YHA BOSPaCTaIOT C YMeHbluleHHem D/ 
OAHakO WIA OobIUMHCTBa sAepHE 
asmMysipcni, rye d —~0,2 —0, 3u, «KopK: 
COCTAaBJIAeT OOIbUIYIO YaCTb OObeMA KP: 
cTala, H NOSTOMY pa3vIMYHA HeBed 
KH. 
Sua 1, MoxkHO ONpeyeIvTb MAH 
MaJIbHOe€ YHCJIO N BICKTPOHOB MpoB: 
AMMOCTH, HeoOxosuMoe A coobut 
HHA pOABJIAeCMOCTH KpHCTamaM Ja 
HOH SMyIbcHH. Ecau TopmMo3Haa cn 
Puc. 1. OF = d/2; OF = d/2—b; coOuoctb AgHal pasya~3000 (4), ° 
AC = DE =1/2, OB = 81/2; OA= 82/2 _norepa anepruu dE/dx coctaBaa 
-©oKou0 700 9B Hal wnytus AgHal ay 
YaCTHIbI C MHHHMMAJIbHOH MOHM3UpylouleH cnocoOHocTHIO. IlocKoubKy Ha OCB 
Gow AeHHe YaCTHUeH OAHOrO SeKTpoHa Tpe6yetca ~ 5,8 9B (°), TO MoTepAHHE 
wacTHUeh 9HeprHA IpHBeseT K OCBOOOKTeHHIO N =700/5,8 / snekTpoHOB MpoBos 
MOCTH B OAHOM KpHcTaJue. Ja YacTHIbl C HHbIM 3HayeHHeM dE/dx umeem 
ea psp a Be 
(dE/dx) nin 
Kak Oplio HaMM NOKasaHo (°), sHaveHHe nN, COOTBeTCTBy1ollee NOpory mpow: 
JIA€MOCTH, CBA3AHO C UMCJIOM WEHTPOB YYBCTBHTeMbHOCTH KpucTania N w MuH 
MAJIbHBIM YHCJIOM aTOMOB Ag B LeHTpe MpOABeHUA Ny COOTHOINEHHeM 


WN oe ( 


MpHYeM Mo, a HHOra H N MoryT OpITb onpeseeHbI He3aBHCHMbIM TlyTeM. Tory) 
MOCMeNOBaTebHOe IpuMenenue copys (4) uu (5), (6) u (7) K ananusy cnere 
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STH C MpefenbHOH SHeprHel, ele perucTpupyemolt Janno 9MysEcHel, no- 
IAET ONPeCNHTb MOTepH 3JIEKTPOHOB TIIpOBOAUMOCTH, eCH NMOCTaHOBKa 
BecTHBIX NV, My H 1 B (7) IPHBOAUT K HepaBeHcTBy, a B CHy4ae, ecm N ue 
BECTHO,— ONpeeHTb ero. 

7laHHad 3aMerkKa He HMeeT LeIbIO JaTb UCUepMbIBalOLee KOMHYeCTBeHHOe pac- 
OTpeHue OOpa3s0BaHHA CKpsITOrO H300paxKeHHA MOHMSHPYIOWMMH YaCTHuaMH. 
JSTOMY MBI NIpOAeMONCTpHpyeM Bcero ABa NpHMepa UpHOKenUA mpesarae- 
TO MeTOJa K aHaJIH3y CeqOB 4YaCcTHL. 

B oHOM 3 HalIMX ONBITOB ABe SMYJIBCHH C pasvMUHOlt YyBCTBHTebHOCTHIO 
WaCTHUAM, MOMYYEHHIC HS OHO UCXOAHOL (Coo = 0,5 u d = 0,7 uw) nyTeM 
PbupoBaHHA YCNOBHH BTOPOrO COspeBaHHA, NOABeprauch elicTBulo 3eKT- 
HOB Cpe{HHX SHEPrHu OT B-u3snyyuatena Cl uw pesATHBHCTCKUX 43 KOCMMYeCKOrO 
wyuenua. Jia oOeHX SMyIbCHH Obl H3BeCTHBI 3HaueHHA N uv ny; HO aHHbIM 
HEB3AHMO3AMECTHMOCTH My COCTABJIAIO MPH MOJIHOM NposBJIeHHA S-+- 1 ana 
wlee UYBCTBUTeEMbHOH IMyMbCHU (Jaslee OOosHayaemoli I) vu 12 + 1 ana MeHee 
BCTBHTeIbHOM (II), a MO AaHHbIM 9/IeEKTPOHHO-MUKpocKonHYecKorO HCcwesO- 
HA N B OOOHX Cly4aAXx COCTaBAIO 5, T. €. WEHTPbI YYBCTBUTeBHOCTH B KPH- 
awaxX STUX IMYJIbCHH pasMyaNMch seKTHBHOCTHIO (ryOuHOli), a He 4HC- 
IM. CileWbl PeMATHBUCTCKHX 3ICKTPOHOB OOHAPYXKeHbI TObKO B SMyabcuH I 
yuueM v = 0,3 p+; ceqOBaTeIbHO, SMyIbcuu I] MoxHO UpunucaTh v<O 15— 
18 w* (HmxKe mopora pasiMyenusa). Tlockompky y sTux sMyabcnlt db, To cute: 
/eT IIpHMeHHTb *opmyvly (5). Pacuer Aaet Ja sMyapcuul 1 =0,3u, n = 36 
qua smyapenn Il (> 0,38 n,n > 46. Mogcrapyoska ns dopmyay (7) npuBoquT 
I SMyJIbCHH I K MpHOMMSHTeEIbHOMY PaBeHCTBY, T. €. MOTepu SJIeKTPOHOB, 
JIM HM MMeIOTCH, BECbMa HeBeJIMKH, B XOpolieM corsacuu c (*). Jia IMyub- 
m Il], kak Hw omuanochb, n —1<_N (n)— 1), 4To coorsetcrsByer HenposnB- 
TEMOCTH. 

Cneqbr Bcero 8-cnektpa C' oOHapyxKeHbI B OGeHX SMybCHAX, TIpHueM Ws 
1WaJIbHbIX YUACTKOB CJIeNOB HaHOoee JIHHHOMNpPOOeKHbIX YaCTHI, Haliqeno v= 
20,6 w+ omyapenn In vy =0,2p 7 B omyapcuy II. punumasn (dE/dx)¢ c= 
1,7 (dE/dx) min, Honysum f = 0,21 uu n = 43 ana omynpeun Tul = 0,35 Ub 
n= 71 yaa sMynpenn II. Orcioqa noy4aem NoTepH 3NeKTPOHOB MpOBOAUMOCTH 
J—25% jad oOeuNX SMYJIbCHH, 4TO 3HAUHTeIbHO Oombue, YeM Halifeno (’) 
If Oomee MenKO3epHuCcTOH sMyubcnH Manpopx G-5(<10%) mpu Toh xe 
.HU3H p yroulelt cnoco6HocTH. 
(OKHO AYMATb, YTO STH NOTePpPH = jag 
3A3AHbI HE CTOJIbKO C peKOMOH- 
allveli, CKOJIbKO c OOpasoBaHHeM 
TYOHHHOTO CKpbIToro H380OparxKe- 
ua. PacueT 10 cbopmyste (4), B 
1HHOM CJlyyae MaJio ompaBaH- 
SIH, UpWBOAUT K S3HaUYHTesIbHO 
JIbIUMM ToTepxaM, YeM ykKa3aHo 
i. B HOJHOM TlIpoTHBOpeuHu dé /de 

K uutTepecHbIM pe3yJbTaTaM fs amin ae 
DUBOMUT AHaIH3 BbILLIeH3107KeH- Puc. 2. a—[m-mesoubl, 6/—(}-4acTHLbl 
DIM CIIOCOOOM JI@HHbIX O IIJIOTHO- 

PM caeloB B aMyabcnn Vawbopa G-5 (d= 0,3 p)"qua m-Me30HOB C 9HepruAMH 
r 24 0 224 Mop (8) u B-uacTuL c SHeprusaMH OT 30 Jo 250 K9B (°). 

Ocuoppipascb Ha dopmyvie (5), a He Ha (4), H MCNOMb3yaA WaHHbIe O dE/dx 
It YACTHIL pasIMUHEIX sHepruli (*, *°), MOxKHO NOMYYHTb 3aBHCHMOCTb 7 OT 
E/dx, mpeycrapneHuyio Ha puc. 2. Kak MOxXKHO BHeTb, MHHHMaJIbHOe YHCJIO 
JEKTPOHOB IPOBOAUMOCTH, HeOOXOMHMoe [WIA MpOABMACMOCTH KpucTaa, 
acTeT BMeCTe C pOCcTOM HOHH3Hpyiouleli CHOCOOHOCTH, T. e. HaOsrofaeTca CBOero 
olla MayeHve «KBaHTOBOTO BEIXoAa». IlockombKy Mus 9TOH SMYJIbCHH peKOMOH- 
AILMOHHbIe HOTepH 9IeEKTPOHOB Ip MHHUMAaJIbHOH HOHM3Up ylollieli CHOCOOHOCTH 
peHeOpexKUMO MasIbI (), a My, MO HalIHM aHHbIM, COCTABIAeCT 7—8, TO pu 
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(dE/dx) min NeTKO HaxofutTca N = a= oHo paBHo 4. Torga c y¥eTOM JaHHE 
© PeKOMOHHAWHOHHBIX NOTepAX SeKTPOHOB (*) MoxwHO HalitH N u Ana pyri 
3Hayenni dE/dx, Tak KaK Ny OCTAeTCH HEH3MCHHBIM; B PpaCCMaTPHBaeMOM Ha 
vunTepBasie N MOHOTOHHO BospactaeT No 14—15. OTo 3Ha4HT, 4TO C yBeuueHHd 
MrHOBCHHOH KOHIeHTPallHv 3JIEKTPOHOB IPOBOAMMOCTH B KpHCTaJwe YHCO WeHh 
poB, yYacTBYIOMMX B CocpefoToueHuH oToNHTHYeCKOorO Ag, yBeIM4YHBaeTCA | 
cyueT IeHTPOB, He MpeqHasHaveHHbIX K STOH POM B ONTHMAJIbHBIX YCOBHA 
Takve JONOIHUTeIbHbIC LWeHTpbI, HalipHMep rsayOuHHbIe HM TpeOyromMe J 
TIpeBpalleH4A B WeHTpPbl NpOABMeHUA CombIUero YuCMa aTOMOB Ag, 4eM OCHO 
Hble, KOHKYPUpyIOT C OCHOBHBIMM LWeHTPpaMH MW TeM CHHWKaIOT, Hapsy co BH 
BospacTariolleH peKOMOuHalvelt, StpPeKTHBHOCTb UCIOJIb3OBAHUA IJEKTPOHK 
mpopogumocrtn. Pacuet nu N, BbIMOJIHeHHBbI NOMOOHBIM 2%e OOpa3som Mo PopMy, 
(4), Maer KayecTBeHHO BHOJHe AHAaJIOTHUHbI€ Pe3yJIbTaTbl; HECKOJIbKO OOM 
BbICOKHe 3HaueHHA 1 uM N, Mowty4aeMble Np TOM, BO3MO2KHO, OOYCJIOBJICHbI BJM} 
HHEM TIPOLeCCOB He TOJIbKO B KKOPKe», HO H BO BCeM OObeme KpHcTama. Tor} 
pasHocTb 3HayeHHi m u N, paccunTanHplx mo (4) uw mo (5), Morsa Obl Cy2KH) 


Opaxkenna. 
AxBTop uckpenue Omarogapen 5. JI. BupOpaupy 3a WeHHBbIe COBeTHI B CBAS! 
c 9TOH padoToH. 


JlenHurpaycKun Ilocrynua0 
C€JIbCKOXO3SAHCTBCHHbIM MHCTHTYT 21 XI 1956 
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Akxajemuxk AH YCCP B. E. JIALUKAPEB, E. A. CAJIbKOB, 
r. A. PEJOPYC u M. K. WEMHKMAH 


O ®OPME CIEKTPAJIBHOrO PACNPEAEJIEHU A 
®OTOMPOBOXHMOCTH MOHOKPHCTAJIWJIOB CdS 


__Yxasanubili B 3arlaBun Bompoc paccmaTpHBasca B padotax (37). OquaKo 
PHMCHABIUMeCA MeTOAUKH, a TakKKe HeOJHO3HAYHOCTh MOJYUeHHbIX pesysbTA- 
9B OCTABJIAIOT BONPOC O NPHYHHAX CNaaHHA POTOMpOBOAMMOCTH B KOPOTKO- 
OHOBOH YaCTH MOMOCbI COOCTBeHHOrO MOTJOU[eEHHA HeBbIACHeHHBIM. Tak, 
pa6orax (4°) qenaerca NOMbITKa OOBACHUTh Chaganne tboTOMpoOBOsUMOCTH cMa- 
aHHeM COOCTBEHHOTO BpeMeHH Tt CPOTOHOCHTeNeH BCMeCTBHe MOBepXHOCTHOH 
ekoMOHHaluH. IIpu sTOoM MeTOquKa, HcHOmB30BaHHad Jlam6om (°) (u3mepeHHe 
OTOTOKa Ha uacTotre 100 Kru), Kak HaM KadKeTca, TpeOyeT eme Aanbueliwero 
JOCHOBaHHAA MH CpaBHeHHA C H3BeECTHbIMH MeTOAMKaMH, a MeTOAUKa, IpHMeHeH- 
as Bpio6om (°) (ypaBHuBaHve POTOTOKAa Ha pa3HbIX JIMHaX BOJIH), Kak OyjerT 
IKa3aHO HHKe, He MPHBOAUT K OAHOSHAYHbIM pesyibTaTaM. MaccOenyep u Ce- 
aun (*) yKa3biBaloT, YTO cnajanHua + (A) HMH He HaOsIOJaOcb. 

Mexyy TeM, NOMHMO' OTMeyeHHOH 3aBHcuMocTH 7t(.), IPHYMHAaMH cnayanHua 
oTOTOKA B OOacTH COOCTBeEHHOFO NOPOULeHHA MOryT ObITb TaK2Ke: YMCHbIUeHHe 
JIBH2KHOCTH (POTOHOCHTeNeH, BO3pacTaHHe KoOSPpuLneEHTa OTpaxXeHHA cBeTa 
najleHHe KBaHTOBOTO BHIXoJa 8 (HAH NPONOPUNOHAIbHOTO eMy BbIXOJa coTo- 
Ka a (')) B 9TOM OOacTH. 

Hactosnan padota NocBaAlleHa 9KCMePpHMeHTAJIbHOH MpoBepKe BbICKASAHHbIX 
ue mpesmouoKenul. 

OnbiTbr MpoBoqusmuch Ha MOHOKpHcTammax CdS, nowyyeHHbIx WyTeM CHHTe3a 
1poB KayMUA HM Cepbi*. DeKTPOMb! HAHOCHJIMCb NyTeM HCNapeHHA HHUA B Ba- 
yyme. McrouHHkom cBeTa calyxum MoHOXpomatop YM-2, Ha Bxoje KoTOporo 
Ona ClelMasibHad Jamia HakasuBanua (340 Bt). MuTencHBHocTb cBeTa Moria 
MEHATECH B IWHPOKHX Mpefewax. 

CnekTpajbHaa XapakTepucTuka (bOTOTOKa CHHMaJlaCb B yCJIOBHAX CTAalHO- 
APHOFO OCBeMeHUA COpasua, NPM STOM HHTEHCHBHOCTh Nafawcwiux Ha OOpasell 
BAHTOB pa3Hbix JIMH BOTH Ly, NoAepKuBaNACb NOCTOAHHOH MH paBHsAaCh 
35-1012 -KB/cm? cex. Uccneqopanue CheKTpasIbHOH 3aBHCHMOCTH COOCTBeHHOrO 
JemeHH COTOHOCHTeENeH MpOMsBOANMOCh CwleyIoulMM OOpasom. 

Vsmepasiocb MrHOBeHHOe COOCTBEHHOe BPeMA CHafaHuA POTOTOKAa B MOMeHT 
IKHOUCHHA CBeTa (7°) TyTeM ONpefeseHHA H3 HavabHOrO yuacTKa cnaaHHua, 
erjla ObIBIUeTO TPAMOJIMHEHHbIM, BpeMeHH cnafanua PoTOTOKAa Ha 510% 
~ero cTauHoHapHoro 3Hayuenna (Ats, Atyo). WHTencuBHocTb cBeTa Ha Kak JOH 
IMHe BOJIHbI BbIOMpasacb TaKOH 2%Ke, KaK W PH CHATHH CleKTpaJIbHOM 3aBUcH- 
MeTH coToToKa (Ly). ) } 

Bpema 7° npn stom onpegenanoch Kak 10Af,) nau 20 Ats. AnaJlorvunnlit 
Mem (H3MepeHHe BpeMeHH Chaganua coToToKa Ha 5 uM 16%) ucnomb30Bascs 
B paOotax Jlam6a (°) u Bpro6a (°) c TOH, OfNAKO, CyMleCTBEHHOM pasHHLeH, 
oO B HALeM Cy4¥ae ypaBHHBaJOCch YHCO MaaloulM4X KBaHTOB pa3HbIxX JVIMH 
IH, B OTHE OT ypaBHuBaHusA cpoToToKa B padoTe BpiwOa (°). 


* 3a mpHroTOBMeHHe KPHCTANJIOB aBTOPbI BbIpaxkaioT OarofapHocTb VY. B. Musenkoi. 
5* 120 8 


i} 
. 


; 


Bpixo, POTOTOKa dy U3MepsAJICA MO aMIIHTy Ae HavabHOTO yuacTKa OCIA 
JIOrpaMMbI HapacTaHuad MoTOTOKa MPH OCBeLCHHM UMIMyJIbCaMH CBeTa JJIMTCIE 
HOCTbIO BO MHOrO pa8 MeHbiel COOCTBEHHBIX BPeMeH pewsakcaluu boronpoBog 
MocTu (0,5 MCeK.) HC IpOM@XKYTKOM 3aTeMHEHHA MEK Ly MMMYJIbCaMH B 3 MHH. (7) 
3a BpeMA 3aTeMHEHHA MpoucxoAus0 NOWHOe cnaaHnHe cboToakTuBauMH (F 


o6pa3lla oT uMMysbcoB cBeTa. H3mepal0cb TakxKe sHayeHHe BbIxXOAa (qude 
PCHUMAJIbHbIM BbIXO] Qo) STHM XK 


il 


2n0u3 Gonot.eG 


Yi > cmoco6om, HO UpH HaMuHH AC 
HMOMHUTeIbHOU MOCTOAHHOH NOJ 
cBeTKH OOpa3iia CBeTOM TOTFO % 
CHeKTpawbHOrO COCTaBa, ¥TO H 


UMITyJIbCe, HO 3HaYHTeJIbHO OOJIH 
jue MHTeHCHBHOCTH. MuTeHcHE 
HOCTb NOJICBeTKH Ha KaxXK OH LIME 
BOJIHbI BbIOMpasaCb TaKOH, 4TOO 
(POTOTOK OT NOACBeETKH PaBHAVJICh 
(oTOTOKy, COOTBETCTBYIOILE i) 
CIeKTP aJIBHOU XapaKTepHCTHK 
TloqByxKHOCTb (boToHocHTevied 
olpedeiaAlach H3 U3MepeHHH pad 
BOWHMOCTH H 9pdexta Xowiay} 
é Kak NokKa3aJiH OMbITbI, NOABYSH 
4600 4600 5000 5200 OA HOCTb He 3aBHCHT OT JJIMHbI BO 
ia tad, HbI B OOmacTu 4500—5500A |) 
Puc. 1. Cnextpampupie s3aBpncumocTw: 1—goro- TOUYHCCTbIO JO 10%. q 
ToKa I») 2 — MrHOBeHHOrO COOCTBeHHOTO BpemMeHH M3mepeHua Koadpulnenta 3 
79; 3—BbIxofa (hoTOTOKa a, 4— BbIxoja ad,- paeKeHHA cCBeTa Noka3au, 4M 
Kpuspie 3 u 4 mpHBemeHbI K OHOMY MacuITaby B pH Mepexoyqe K  CHJIbHO n¢ 
Touke A = 4610 A ruloulaeMoMy cBeTy Koadbulluert 
OTpaxkeHHA  MpakTHyeCKU 
H3MeHAeTCA H BeJIMYHHAa e€fO B OONACTH COOCTBeHHOTO NOFOMLeHHA He TIpeBHy 
maeT 20%. | 
Kak BHgHO w3 puc. 1, KpHBad 7°(A) B MaKCHMyMe (pOTOTOKAa ued 
MHUHUMYM; CMCKTpasIbHbIe 3aBHCHMOCTH Q@)(h) H @,(A) HMelOoT XapakTep, aHé 
JorHyHpl [4 (A), c Couee pesKHM | 
MaKCUMYMOM J\JIA Qy (A). mcek 
Tlonyuaennyr1o 3aBHCHMOCTb 
Qo(A) [aq (A)] MO2KHO NOHATH, HCXO- 60} 
JA U3 9KCHTOHHOrO MexaHH3Ma (po- 
TOIPOBOJHMOCTH B MOHOKpHCtTaJ- 40 
max CdS, mpeyuoxenHoro paHee 4, | 
oqHuM u3 aBTopoB (7). MoxHo 20 
OMKUAaTb, UTO 9KCUTOHMI, POX ]eH- 
HbIe yY MOBePpXHOCTH MOJyNpoBo- 0 
HuKa B coe ~ 10° cm, pu no- 100-10" k6/om*cehy 
TJIOULeEHHH CBeTa B OOACTH OCHOB- L 


HOTO HOPJIOMLCHHA PelleTKH HE pyc, 2. 3apucumocTb MrHOBeHHOro co6cTBeHHOl 
ycnepaior AuppyHAMpoBaTb B_ xgoemennm 7° or untencuBuocTH magaiomero cBeq 
ra1y6b NOJyMpOBOAHHKa MW ucMbI- L: 1 — ocpemenve gAnMHow , BomHE! 5120 uf 
TBIBAIOT, B OCHOBHOM, HetoToaK- 2— 4610 A | 
THBHYIO AHH JIAWMIO Ha JOKaJIb- | 
HBIX YPOBHSX, CBA3AaHHbIX C MOBePpXHOCTHOH crpyKTypo#. Tipu nepexoge | 
cma60 MOriOoulaeMOMy CBeTY 93KCHTOHbI BO3HUKAIOT MO BCel rayOune nowy 
MpOBOAHHKa M MCHBITHIBAIOT POTOAKTMBHYO JUCCOMMAMIO, aKTHBUpys OOP 
Sell H yBeJMYHBaA YMCMO HocuTeNeH cboTOTOKa. | 


Sil] 
| 


+ 
! 


npo0usd. ed. 
| d 


6 


RE: 


* 
OTH usMepeHHa IpoBoyuuch A. IT. Tpoumenko, 3a 4TO aBTOpb! BbIPAxKaloT eMy TIPH3tE 
TCMhHOCTb. 
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SaBucumoctb + (A) (puc. 1, 2) MOKHO OObACHHTh 3aBHCHMOCTHIO 7° OT 
KOHICHTpalluH (pOTOHOCHTeJeli, O vem CBHACTEJIbCTBYIOT KpHBbIe Ju 2 puc. 2. 

B camo jleje, u3 puc. 2 cnegyer, uro c YMe€HbINCHHeEM OCBeLLeHHOCTH 
deMy COOTBETCTBye€T Tak»%Ke M YMeHbIeHHe KOHeHTpautn (boronocureneli, 
c°(L) HaunaeT BospacraTb. Mutepecno ormeruts pu 3TOM, 4TO B OOsacTH 
OOJIbIUHX OCBeljeHHOcTe!t 7° (L) ocraeres mpaKTuyecku nocTOsHHBIM. 

Bonee pesky!0 3aBucumocth 7° (L) u 6OnbuIMe adcomoTHBIe 3Ha4eHHA 7° 
AI AAMHbI BOJHbI h 4610A MbI OObACHAeM TeM, YTO IPH OCBeMeHHH CHMIbHO 
HOroujaemMbim CcBeToM (4 4610 A) KonweHTpauua cboToHocuTeneli oKasbiBaeTca 
MeHbIe, eM MPH OCBeH\eCHHM ClaOo Morsomaembim cBetom (2 5120 A), xoTa 
rOJMMHa COA, B KOTOpOM 
cocpeylorouenbi HocuTemu, Bo ee cen 
M€pBOM CJlyyae MHOPO MeHb- be 
ue, YM BO BTOpOM. JTO 2 
DOCTOATEIECTBO, OfHAKO, Te- 
pecTaeT ObITb CTpaHHbIM, eC- 
MM UPWHATb BO BHHMaHHe 
peskoe yObiIBaHHe BbIXOa ; 4004 
poTroToka a@ Ip Mepexoje B oe ab 2 es Sea be 
OOJIaCTb KOPOTKHX JIHH BOJIH 


al 


Puc. 3. Cnexrpabupie 3aBucumoctu: 1— gotoToKa; 2 


; 

puc. 1, 3 u 4). v 8 — MrHOBeHHBIX COOcCTBCHHBIX BpeMeH 7°, CHATHIX My- 
KonueuTpauua (boTOHO- TeM YpaBHHBaHun PoTOTOKa Ha_ pasHbIX JWIMHAX BON; 

uTeseli jlocTHraer MaKcH- 2—cuaTa pu cororoKe 3 wa; 8—40 pa 


MyYM&a B MaKCHMYyMe (oTo- 

fOKa H YMeHbIlaeTCA IPH JaJbHeHIUeM YBeIHYeCHHH JJIMHbI BOJIHbI BCJICACTBHE 
YMeHbIUCHHA KOS@PHUHeEHTaA MOTOMIEHHA CBeTa (JWIMHHOBOJIHOBaA rpaHutla 
IOIIOWCHHA), YTO H OOycMOBMUBaeT BO3pacTaHnHe 7° (2) MPH Nepexoje B AIMHHO- 
30JIHOBy!O YacTb cnekTpa (pue. 1, 2). 

HecocTostembHocTb BbIOpaHHoli Bpio6om (*) MeroqHKH u3MepeHHA 3aBHCH- 
MocTH 7°() NyTeM ypaBHUBaHHA (bOTOTOKA Ha Pa3HbIX AIMHAX BOJIH HM NONBITKH 
JOLACHHTL NPV NOMOLWH NOJMYYeHHOH KpHBOH 7° (4) CEKTPasIbHy!0 3aBHCHMOCTb 
poTOTOKa culeqyeT H3 puc. 3. OueBUAHO, YTO STHM METOJOM MOryT ObITh NOWy- 
ICH] Pa3JIMUHbIe KPHBHIe 7° (A) B 3ABHCHMOCTH OT BbIOOpa BeJUYHHbI POTOTOKA, 
IBJIAIOULETOCA MapaMeTpom omnpita. Poct 7° (i) B STOM CJIyYae CBA3AH C YMeCHb- 
H€HHeEM KOHUeCHTpaluu HOCHTeNeH BCeACTBHE YBEMMYCHHA TOMMLMHbI POTONpO- 
30J\AINerO COA Mp Nepexoe K caOo MOrMOMWaemomy cBeTY. 

Takum o6pa3om, B Hallie paOoTe NoKasaHo, YTO NpHYMHOK cCnaqaHua PoToTo- 
<a B OO/1ACTH OCHOBHOPO NOTJOMeHUA PelieTKH B MOHOKpUctTasax CdS aBaerca 
Maylanve Bbixofa tboToToKa, a He cNajlanue COOCTBeHHOrO BpeMeHH HOCHTever. 

B saksmoyenne culeqyeT OOpaTHTb BHHMaHHe Ha TO OOCTOATEBCTBO, UTO MHO- 
He ABTOPbI MOCTYJIMPYIOT PaBeHCTBO eHHHUe KBAHTOBOTO BbIxXOfa PoToTOKa 8 
30 BCeli OOACTH CleKTpa HW Ha 3TOM OCHOBAHHH MpONSBOAAT OlleHKYy COOCTBEH- 
foro BpeMeHH oToHocuTeselt 7 (°,°) HH JemaloT sakOyeHHe 06 OMMUHOCTH 
<OHTAKTOB (1°). B JelicTBHTebHOCTH 2e, KAK NOKA3bIBaIOT HallM OMNbITHI, Npey~ 
TaBleHHe o 8 = | HeCOBMeCTHMO C HaOJIOJeCHHOH HAMM 3aBHCHMOCTbW BbIXOJa 


IT JJIMHbI BOJIHBI. 


YUnctutyt du3HkKH Tlocrynuso 
Axajemun HayK YCCP 2 OS 
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PH3UKA 
r. A. COKOJINK | 


K BONMPOCY O CBA3H MEXK]AY OBbIYHBIM MW H30TOMMYECKHM | 
MPOCTPAHCTBAMU 


(ITpedcmaeneno axademuxom H. H. Boeoarwboeem 13 I] 1957) 


1. Pa3oppem MaTemaTuuecKHH almapaT, MpHroqHbl Jia yCTaHOBJIeHHs 
CBASH Me2xK Ly OOBIHBIM H HSOTOMHYeCK MM MpocTpancTBamuH. Mpi ucxoQuM 43 Tipe 
MOCLIIKH, YTO H3OTOMMYeCKHH CHMH WH pyre MHBapvaHTbl 3apAAHOW py 
MOryT ObITh HHTepUpeTHpOBaHbI KaK BHYTPeHHHe CTeMeHH CBOOOALI YaCTHIBI 
B 9ToM culyyae YacTHa MOxKeT ObITb ONMCaHa ypaBHeHusamy ITalica (1) un (?)) 
a Take Oovlee OOMIUMU YpaBHeHHAMH (3), ONHCbIBAIOWIHMH YaCTHIbl IIPOH3BO\Ib J 
HOFO MpOCTpaHCTBeHHOrO H HSOTOMMYeCKOrO CHMHOB. OHM M3 HeOCTaTKCH 
MOQOOHBIX yPaBHeHHH ABJIAeTCA TO, YTO OHH pacnafajorcaA Ha He3aBHCHMB! 
yacTH, JelicTByloulWe Ha MpoOcTparcTBeHHble H 3apxAHbIe Mepemenuple. I]peqy 
CTABJIAeTCA €CTECTBEHHBIM Pa3BHTb TeOPHIO ypaBHeHHH, OOoOmalolMxX ypaB-} 
HeHua paooT (1%) Hw uMerolHx BUT: | 


(Tig +2)¥=0 (ol oan eee (1 


(x; OyleM BCerqa CUMTaATb MHUMbIM H OTOXKJECTBIATb CO BpeMeHeM). Xj, Xo, 
Xs, X, OyqeM cuuTaTh KOOpAHHaTaMH MpocTpancTtBa MuyKoscKoro. Octasiby 
HpIe N—4 KOOPAMHAT 3aaloT H3O0TOMMYeCKOe MPOCTPaHCTBO. 

2. Pewmm oOulyio 3aqayy O pasbicKaHHH BCcex ypaBHeHuH (1), HHBAapHaHTHBIX 
OTHOCHTeJIbHO BpauleHHH HW OTpaxkeHHli B #-MepHOM MpocTpaHcTBe. Ycs0BHua| 
HHBapHaHTHOCTH IpHMYT BHA 


[Til pp] = eT, — g"T;, (2) 
ge ca Giese wise eg heh tice Is n= 0, ik, | 


rye /;;— MHPHHUTesMMaMbHbIe OMepaTOpbl MpecTaBJIeHuA M-MepHOM OpTo- 
TOHaJIbHOM rpynibl, HavifeHupte B (*). [locraBmeHHad HaMH 3afja4a oO KaccH- 
QuKalMu ypaBHeHH MO MpescTaBeHHAM HelpepbiIBHOH (B JaHHOM cwly4ae 
OpToroHasIbHOH) rpymmbl cBoyuTca (°) K OTbICKAHHIO HeIpHBOAMMbIX mpey- 
CTaBJIeHHH Tpymmbl, Ha KOTOpbIe pacnaylaeTcA MpaAMOe MpousBeseHve MpoH3- 
BOJIbHOrO MpecTaBJIeHHA Ha TOXKACCTBeEHHOe (f-MepHbIit BeKTOp) Ob; /Ox;,| 
mpuyem ~; IpeoOpa3syeTca MO MpOuSBOJIbHOMY TipefcTaBeHHIo, a rpajMeHT 
0 / Ox; —MO TOKecTBeHHOMy. 

3. CormacHo (4) OasvcHbili BeKTOp MpefcTaBieHua 3ajlaeTca TaOmuLaMH | 
YMCeJl, 3aJaHHbIMH HepaBeHCTBaMH: | 


Mop+1, +1 Map, iQ Mopti, i — Mop, p< Mapa, p< Mey, p» 
Map, 41S Mop—1,i1QMep,i (i= 1,2,..., p). -(3) 


Bpipeyem OTCOJa pasMepHocTu MpescraBuenuit, 
Jlia cayyaa (2k + 2)-mepHoi rpynnpt umeem 


Sal x II (Pp; + P;) (2; — P;) 
1<j#i<k+1 oR ; 
Di Fenda, och — tele De) (4) 


cyuae (2k + 1)-mepHoh rpynnpt 


Eon, 4 
= {| (P:R Pre ee ee (Pi = Mer, i + k—i), (4’) 


1<j+i<hk i=1 


e & HB UHMeIOT BHT: 


k-1 k—1 j—1 
=| Cece ree 1) (peer Sead At Beal 
Lp IY ¢ oe Ae )( 35 ) iT 2h 2 ? 
k-2 h~2 k—2 f—1 (°) 
Be = Tf (28+ 1) I] @ +141 @—9 TT] G+it+ nia. 
0 1=0 j=1 i=o0 


Iloubsyacb Tem, ¥TO B cayyae (2k + 2)-mepHolt rpynmbt MaKCHMaJsbHbIi 
KTOp lpeycTaBjieHua 


sJIHETCA COOCTBCHHBKIM BEKTOPOM KOMMYTHPYIOMHX OMepaTOpoB mpeycTaB- 
HHA Jon+9,0r41-- +121, IPHYeM BeCOBbIe YMCA 3aalOTCH COOTHOIMeHHAMH 
Tonto, one & (%) =. Monts, nts &(%) « « ~ Loy6 (0) = Monti, 15 (a), (6) 
WJIYYHM pa3ssiOxKeHHe TIpAMOTO NpOMsBeeHHA ABYX Upeyctapnenun (2k + 2)- 
spHOH rpynnbl Ha HelipHBoA_MMBIe. B uacTHOM cyIy¥ae, Kora OHO U3 Mpey- 
ABJICHHH t) TOXJIeECTBeHHO, HMeeM: 
E(Mghta,1- +» Monti, k+1) X To] = (Meortaick 1... Monti, ata) +--- 


pia ta> (Wiapea ens lane eek) 7} mtg (U0 se.0): (7) 
Hua (2k-+ 1)-mepHoro ciydaad HMeeM aHaJIOrMyHoO: 
GE ED eA eo et ae) ea 
eee (Ming, 1 - - Men, r+ 1) 4 Amp» (Mar, 1 - eeiiion ns 


i Mop, Rk =& 0; 


Amon, a ly Mok, k = Os 


Mor 6yfemM rosopHTb, 4YTO MpefcraBieHuA tT Uw 3 aleNMAIOTCA, eC 
COJepxKUTCA CpeAH HeENpPHBOAUMbIX pescraBeHuu, Ha KOTOpble pasvia- 
eTca mpouspeyenue [tx (1,0...0)]. Mbi monyaaem Takum o6pa3om 06- 
2e NpaBuio: B cmyyae (2k-+ 2)-mepHoH rpylmbl MpefcTaBseHHe He MO*KeT 
HenuIATbCA C CaMuM coOoH, B ciuyyae xe (2k+ 1)-mepHow rpynmb 9TO 
(CCT MECTO, CCJIH BCE Mgz,; OTMUHbI OT HYJA. 

4. Jina onpefenenua Matpuy VT; B (2k-+ 2)-mepHom curyyae JocTaTOuHO 
firu matpuily I'y,42. OcTaibHble MaTPHI[bI BbIpaxKaloTCA Yepes Hee NO (pop: 
[aM, BbITeKaIOuLHM U3 (2): 


[Porte Tonto, r+ | a Ponty omer [Tn+42, Torta, = Ty. 
Marpuua I'2,42 WMeeT BH]: 


Topaat (Oe = Dy Cour (a’)es (8) 


roe 
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H YROBMeTBOpAeT YCNOBy!IO MHBapvaHTHOCTH, Cule_yrouemy u3 (2): 


[[Pantes Jon+2, arta] Jorte, eta] = Ponte. 


Ss 
VUcnompsya cootuomenua 0 = [Vox42, Jerti, on] = °° = [Ton+2> a1], TAKE 
cnejyioujve “3 (2), samuuem (8) cormacno semme Lypa B Buje 


Tparse (a)- Pe », Coe 1°°+ or, kh 3 («) ie (| 


ov! 


Tlogcrapiaa B (9) dopmysy (10) u MaTpwuHEe KoadPpuuMeHTb! HHH! 
TeSHMaJIbHOrO MpescTaBseHua U3 (4), MOMyYYHM CHCTeMy OMHOPOAHbIX ypa 


HeHHH OTHOCHTeIbHO) C72 1"2k,k | Cycrema cocrour us k!/(k— 2)M 
MOACHCTeM, KaoKad W3 KOTOPHIX COOTBETCTBYeT Tape HCE Mop, i Moy, 
M COCTaBJIeHa  OTHOCHTeIbHO pasIMUHbIx C72ki +bMak, i, Cah, iMakef 


Ge mar,j +t Cimek, ik, 7, Kak OblJIO WOKa3aHO BBE, PelleHus CHCTER 
MOryT ObITb OTIHYHbI OT HyJA JIMWb B TOM CJlydae, Korga t MU 7 — 3alld 
JISMIOULMECA TpefcTaBJIeHHA, TaK KaK, €CJIH HeNpHBOAMMOe T1peCTaBJeHUG 
COJepxKHTCA B MpescTaBseHuu, MO KOTOpomy MpeoOpazyetca , TO t’ OJIKE 
BXOJMTb B MipefcTaBsleHue, NO KOTOpoMy Mpeodpasyetca Ov / Ox;. : 

Tloqcrapisaat ycnopud galuensenua (7), umeem ya (2k + 2)-mepaat 
MpocTpaHcTBa o6ulyIo cpopmyuly | 


pm seeITt 
Ce eee Cz x 


1< j<k 
7 7 BS % 
Monti, i = Monta,i+l; Menta; = Mert; (J), 
rye Cy — IpOW3BOJIbHbIe KOMIJICKCHbIe KCHCTAHTHI. 


B cayuae (2k + 1)-mMepHow rpynnbl, paccyxqad aHasIOrHuHO, MOXKHO 
NYYMTb OOWLy!Io @opMysy AA MaTpHUHBIX KospPuuNenToB I'5,44: 


Mop — eeMMop__ - 
C™aR—-1, r-MAR—1, k — Cy X 


I x V (ter, i+ tna, i+ 22 —j§ —i £1) (mm, ; — mao, »—j Pia 
1<j<k ; 


‘ , . . 

Coe Mon, i = Mon, i 1; tgp, 7 = Mon, 7, 1]; 
Mop — 2 + Mop __ pe 
CR 1 Mh—-1k — Cy, {I eons 
1< j<k ‘ 
ecJiv 
, 
Mek, i = Mop, i» 


MpHyeM ¥— HeINpHBOAMMbIe NpeyctaBsenua (2k + 1)-mepHow rpynmpi *. 
o. B sakvloueHve HaliqemM ycaoBM4A MHBapwanTHocru ypaBHenua (1) 
‘ , 


HOCHTCJIBHO HHBepcuh x’ = —x, X,=X,_, WIM xX’ =X, Xn, =—Xp, THe & 


ocTaJlbHble 2 — 1 Koopqunat. Onepatoppi T yqoBnerBopsiot npu 2k +22 
COOTHOLMCHH AM 


2 


[Torte til, =90; [TlersiorJ= ++: = [TI] = 0. (1 


4 


MoxHo NokasaTb, 4TO B culyyae (2k + 2)-mepnofi rpynmp «= (Mon-+41, 1° 
+++ Merti,k41) HP HHBepCHH NMepeXxogUT Bt (tMen41,1 + + « —Moer+1,n41)» BC 


ze ' ‘ 

BuiuneneHHple MopMywbl salar Kosdunnenthl Kae6uia — Topnona, onncpipatol 
PaSNOKEHHA NPOWSBENEHHA MPOMSBONbHOFO MpexcTaBAeHHA N-MepHOM OpTOroHabHok rpyll 
Ha N-MepHbIM BeKTOp H CcoBNafalouine c I’. a 
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\ 


kt, kti= 0, * WH = coBmagaior. B neppom cayyae onepatop T umeer 
i 


(hy; 0 )> Ai = Mgr, i + 0 (ie—1, pn Serine (14) 
ee 
ay | = 


# 
ZA; 

Bo Bropom cayyae umeem T = (— 1). Packppipaa yesosue HHBAapH- 
ITHOCTH OTHOCHTeJIbHO HHBepcuh [TT,,.] = 0, nomyyum ycnopun Ha Cry, 
BNaaoulve C YCOBHAMH HHBapWaHTHOCTH B Culy¥ae N= 4, NpuBeeHHbIMU 

6 ; ; 

co) Pee Cnynee (2k + 1)-mepHoH rpynmbl t Ht CoBMagaioT, upHuem 
= (— 1)" *. 

6. Takum oOpasom, marpuunt T'sp4. u T'.,4, cocrosT u3 simuKOB, 3aHy- 
sPOBAHHbIX HeENPHBOAMMBIMH TpefcTaBsleHHamnH (2k + 2)- u (2k -+ 1)-mepnHprx 


ett, Sad aHHbIx qucJiaMu Mor+-1, Leese Mgr+1, R+1 Y ITlgR, leee My, k COOT- 
-TCTBCHHO: 


aTpulla jelicTByeT Ha BeKTOp ( 


| Ga 1°*-7oR, k | x Tones} | C™2k—-1, yo Mgp 4, k | x phe (15) 


vy! 


nti H [o,—€MMHHUYHbIE MaTpHIbl pasMepHocTH Syp4, WH So, (4), (4’). 
cayuae, ecru I; mpuBoyutrca K uaroHaJbHOMy BHAy Cc cOOcTBeHHbIMH 
faveHHAMH, OTJIMYHbIMM OT HyJIA, IpHueM, KaK JIerKO 3aMeTHTb HB (1d), 
bKJOe COOCTBeHHOe 3HayeHHe HUMeeT KpaTHOCTb Syx4, HH Sop, 9TO JaeT 
IM IIPaBO HHTEPMPETHPOBATb Mop... . Mgn,k VIM Mp1... . Mopy,p Kak 
OOMEHHe MpocTpancTBeHHoro ciivHa. Uncsa MO%KHO OTOKCCTBHTb CO 3Ha- 
HHAMH CMWHA, H30TOMMYeCKOrTO CiHHa MU ApyrHX MHBapHanTOB HsOTOTIMYe- 
OH Ipyliibl pasmMepHocTH Blue Tpex. B cmyyae 8-mepHolh rpynmsl 
ee resiTee OyAyT 3ajaHbl TpeMA UNCIaMH, KOTOpble MOKHO CBA3aTb CO CIIH- 
IM, H3OTONHYECKHM CHHHOM 4M cTpaHHocTbIoO Tenb-Mana (u30Tomuyeckoe 
JOCTPaHCTBO B 9TOM CJIy¥ae 4-MepHO). B KauyecTBe NpHJOKeHHA OObeAMHeH- 
TO ONMHCaHHA OOb_INHOTO WM M30TOMMYeCKOTO MpOCTpaHcTB MO2XKHO yKasaTb 
| BOSMOXKHOCTh HHTePNpeTHPOBATbh H3BeCTHbIM MapafOKC, CBA8AHHbIM C He- 
XpaHeHHem ueTHocTH K-mesouos (8). Tlomp3yacb (14) H M3MeHAA Ha eu 
ily 3HaueHHve A, (paccmaTpHBaeTca cryual m = 8), MO%XKHO KOMMeHCHPOBaTb 
MeHEHHe YeTHOCTH B MpocrpanuctBe MuHkOBCKOrO M3MeHeHHeM 4YeTHOCTH 
M30TOMMYeCKOM pocrpancTBe. TakuM oOpa30M, Cc 9TOH TOUKH 3peHHA 
|pagqoKc OObACHHeTCA TEM, YTO YeTHOCTh K-Me3OHOB OTHOCHTCA K MHBepcuH 
TipocTpauctBe, oOObequHAIOMeM MpocrpanctBo MunkopcKoro uw M30TOrMUe- 
Oe MpocrpaHcrTso. 

B 3akmoueHve Bbipaxkalo OnmarogapHocTb akay. H. H. Boromo6osy, 
oc. JI. J]. Upanenxo u M. JI. Lletumuy 3a untepec kK paOoTe u M0jzo- 
SOpHbIe JHCKYCCHH. 


MockoscKuit rocyapcTBeHHbId YyHHBepCcHTeT Tlocrynuao 
um. M. B. JlomoHocopa IP? JOC eye 


IMTHPOBAHHAA JIMUTEPATYPA 


1 A. Pais, Physica, 19, 8, 69 (1953). 2 Tl. Upanenxo,T. Coxoauk, JAH, 
Ne 4 (1954). 3. E. Tam, B. JI. Puns6ypr, KOT®, 17, 227 (1947). 4 VW. M. 
apgdaug, M. Jl. Weraun, JAH, 71, Ne 6 (1950). § 9. Katan, Teopusa cnuio- 
a JI, 1947. 6B.L. Van-der-Waerden, Die gruppentheoretische Methode 
der Quantenmechanik, Berlin, 1932. 7U.M.Tenpbgaunga, A.M. Araom, 
ITO, 18, 703 (1948). ® T. D. Lee, C. N.. Yang, Phys. Rev., 102, Ne 1, 290 (1956). 


* O6prqHblii OnepaTOp YeTHOCTH, COOTBETCTBYIOMIME HHBepcHuH B MpocTpaHcTBe — Bpeme- 
Ty kommytupyer C fon 4 9 ok 41. 
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Jlonnann AkayemMuum Hayk cccP 
1957. Tom 114, Ne 6 


CHUN 
C. B. TABJIUKOB u B. B. TOJIMAUEB 


®YHKUMM PACHPEXEJEHUS JIA KJIACCHYECKOLO : 
IJIEKTPOHHOrO FA3A 


(ITpedcmaeneno axademuxom H. H. Boeoawboeom 27 XII 1957) 
i 


Jlna ra30B, HaXOJAUUXCA B CTATHCTHYeCKOM paBHOBecHH, OombIIOH sa 
IpeyqcTaBsaeT BbIUMCIeHve OHHAPHOH PYHKUMM pacmpeeseHHA, WIM, KaK |) 
ele NO-pyroMy Ha3biBaloT, pasvabHolt (byHKUMM pacnpesenenua. DppexT 
HbIe M€TOJ[bI JIA MOCTpoeHUA TakKOH byHKUMM Obl Upeqoxenst H. H. Bo 
Jo6o0BbIM (') H XOpOLIO H3BeCTHEI. 
B cayyae KYMOHOBCKOrO B3aMMOjelicTBHA MexKy YaCTHMAaMH pa3zJO%KeHke 
m0 MamlomMy Mapametpy v/r3, rye uv — OOneM, MPUXOAAUMICA Ha OMY YacTuH 
ra — KeOaepckua paguyc (1/r2 = 4ne?/v0; e — 3apay yactunp, 6 = kT; T | 
aOcouloTHad Tremnepatypa), B (1) Oblo NomyyeHo WeOaewcKoe BbIPaxKeHHe Jy} 
paquanbHOou PyHKUuU: 


G()=1—-—] “4 e-tira, ( 
d 

KOTOPO2 XOPOLIO MepefaeT ee MOBeeHHe Ha ROCTATOUHO OobIINX PaccTOAHUAI 
Oyuako Ha MaJIbIX pacCTOAHHAX BbIpawkenne (1) cTaHOBHTCA OTPHLaTeJIbHb 
BBUAY UpeocOalaHuA MOMpaBoynoro wWieHa Hal OCHOBHBIM, YTO yKa3bIBaeT } 
HEOOXOJMMOCTb YJIVUMIEHHA CXOMMMOCTH pa3IOKeHHA Ha MAJIbIX paCCTOAHHA 
B 9TOM HalpaBJeHHH Obl MpeAIpuHAT pA TOMbITOK (°), CylleCTBO KOTOPb 

B OCHOBHOM CBOJMJIOCb K TOMY, UTOObI M3 KAKNX-IHOO CooOpaxKeHHH 3aMeHHTb Ky 
JIOHOBCKOe B3AMMOJeHCTBHE KAaKHM-JIHOO ApPyruM, He BeYUIMM K MOOOHbIM TPpy. 
HocTAM. Ham KaxkeTcs, YTO Takoro poJa NOMbITKH, HeCMOTPA Ha ONpeseneHH 
aPeKTHBHOCTb UX Ip MpOBeeHHH KOHKPeTHBIX PacueTOB, He JaloT OTBeTA 
BOMpOC O NPHYHHaX TPYAHOCTeH NOCTPOeHUA paluaNbHol CPyHKUAU AIA CHCT 
C YHCTO KYJIOHOBCKMM B3auMojelicTBueM. Hue MbI CTaBHM CBOeH WesbIO yuly 
meHve CXOAMMOCTH pasiowkeHnuaA H. H. Boromo6opa Ha MaJibix paccTOAHHAX 
Ana G(r) H. H. Borono6on nosryuua, anmpokcuMupys TepHapHyto PyHKun 
pacnpeeleHuA yepes MpovspeyeHve Tpex OMHAPHbIX, Cmefyrouly!o cucTe 
HeJIMHeHHbIX HHTerpasbHbIX ypaBHeHui (*): 


1q—% | 

W(lgV=O (g++) dniG(in)—} | aen®, 
G(1q|) =exp{—+-W (141) 
OTHOCHTeIbHO dbyHKunH Gu W, rye M(|q|)= — : 


IIpousBeqem 3amMeHy HeM3BeCTHBIX (byHKUHH: 


G(lq|) =e C(\gl); W(q|)=®(igl)+VCial), (3 


rye @(r)—Hekoropas (byHKuHA, OT KOTOPOH MbI oKa TpeOyem, 4TOOnI IPT 
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>0 @(r)~e?/r. Mpu stom cucrema (2) npumer Bug 


Vlg) =O(igi)— Big) + 
a lq-a 
oe ule Ca — 1 | 


co 


| 
d® = 
dr au e—X(r)/8 C (r); 
; (4) 
C14) = expi—-V(1#l)}. 


na pewenua stoi cucrempi MPHMeHHM <Ila3MeHHoe» passoxKeHue (1), 
€. MOl0%xKUM 


FP (\q|)=00(|9)); +B (\g}) =05((q]), (5) 


y eM ucKaTb V u C B Bue pAOB NO cTeneHamM v: 
C(lq|)=Co({q]) HoCi(\q|) + wCa(|g|)+...; (6) 
Vial) =VoCigl) +Wi(lq|) + eVe(lq|)+... 


Y papuenus HyJI€EBOTO TIpHOsHKeHHA HMeroT BUI 


19-4 | 
Vo(1q|)=8\ dai (Co(lal)—1} | ar 40 cir; 


co 


Co(lq]) = exp {—-¢-Vo(Iql)}. 
Onv, OYeBHAHO, HMeIOT pellieHve | 
Vo(igi)=9 Co(lq|)=1. (8) 
C yuetom (8) ypapHenua Mepporo mpHO1M2KeHuA MMeIOT BUA 


Vi(lgl)=8 (191) —9 Cla )i + 


+ 6) dg {Ci (||) —9 al} oUa—al): 


: (9) 
Ci (191) =—=-Vi (141). 
Orciofa Aula NonpaBKH MepBoro NopsjKa nomyyaem 
——- n Pan) 
CrGIG | raa0 (4 |) = ae tg (10) 


4nr’ 


Tenepb joompeyenum  u3 ycOBMA OOpallieHHa monpaBKH MepBoro 


‘ 


aka C, B HYJb; Tora 


a e* — 9 Irg 1 1 
ran) —- e 5 
. D(|g|) OKasbIBaeTCA KYJOHOBCKHM MTOTeHIMasIOM C yjeOaeBCKUM 9Kpa- 


OBaHHeM. 
1211 


Pemenve ypaBHeHu BToporo MpHOuMxKeHHA MMeeT BUY 


Cx((91) = = \ an Fla a) BaD — 


1% | 
—ldad(ig—al) Sar ou) + 


1 ql ; 
+ (dq (1g—g2)) Vane (4-H) \ ar SPO). 


Herpyquo BuyeTb, ¥TO NonpaBKa C, KOHeYHa TIpH JNOObIX g, Tak K 
XOTH MepBbie Ba HMHTerpata B 9TOH *opMyse pacxosATCA Ip MaJbIX 
HO OHH BCe XKe KOMIeHCUpyIOT Apyr Apyra, a NocieqHuM WHTerpasl KOHE 
Ip MaJblx q. 

IIpene6peraa molpaBKamM¥ BTOporo MpHOMKeHUA HM Bille, Nosyyaem I 
paqvasbHOH (yHKWHH BbIpaxkenue 


G(r) = exp {— “5 - cay ({ 


TlomyuenHoe BpIpaxeHue yma G mepexoqurT Ha OobUINX paccTosH 
B (dopmysy (1) 4 Ha MasbIxX paccTosHuax—B qopmMysy Boabuma 
é 
G(r) ~ exp ag raaie 
Tlokaxkem, uTo (13) MoxKHO -MlosyuNTb Oes HMCNOUb3OBaHHA TepHap 
alllipOKCHMauMH, HenocpefcCTBeHHO U3 WenouKH ypaBHeHHH JA MyHKU 
pacnpenenenua Fs (+): 


OF oU 0D (| gq — ) 
Ss | 4 _ Ss Fs = \ | 1 - W544 | 

: 0g 

il al 1 


F544 dQs41= 0 (s =1,2,.. -) ( 


IIpH cOOJOWeHHH H3BeCTHOTO YyCJIOBHA OCaOJICHHA KOppesIAWHH UM yc 
HOPpMHpoOBKH (byHKuuH Fs. CaenaeM 3aMeHy HeH3BeCTHBIX (PyHKUNH Fs: 


Feentahten, ( 
reUs= YS} ®((gi—q;|); © (r) upa r>0 nopagxa e/r. Dna 


(1<i<j<s) 
nowyyaem Wenouky ypaBHenuli 


OC. asd, 3 OUR gnOue | 
— = @ 


il OD (191 — 9g4 |) 4 = | 
ee ae ee S Pai go)) Coda = 


‘s (l<i<s) 


C aHaJIOrHYHbIM YyCJIOBMeM ocwlaOJIeHHA KOppeAuMM u yCOBNeM Hops 
PpOBKH. | 
1 | 

Cnegqya (?), MpHMeHuM jna pewienua (16) «mmasmeHHoe» pasnox«enif 

B COOTBETCTBHM C ¥eM TIpOusBeeMm 3ameHy ae | | 


FON=0(); LEM=0d(, (} 


4242 a | 


cbynkuun C, OyqeM HCKaTb B Bue 


(9) =&: (9); . 
(F1> F2) = 21 (91) Br (G2) + VE (G15 Ja); 
(91> Ja, 93) = 21 (91) 21 (G2) Br (9s) + (18) 


+ 0 {G2 (41> Je) £1 (9s) + Sa (Ja> Fs) 21 (91) + Se (G3, 91) 81 (92)} + 
+ 0°83 (41> Ja» Ys); 
¥ 


MUeM Ys CleyeT HCKaTb B BHJe PAAOB MO cTeneHAM Vv. 

MoxkHO 3aMeTUTb, 4YTO, B CHJY MpocrpancTBeHHOH oHopo_HocTu 3aqaun, 
(9) = 1, 2 (us 92) = g2(191—42|), pH dTOM MepBoe u3 ypaBuenuii (16) 
(OBleTBOpsieTca ToxectBeHHo. Jina g2(|q|) momyyaem ypaBHenne 


“e(lal) . av(lal) — av(ial) 


0q* aq” aq" v 
, 0 —q’ 0: , Ww t 
- eee eta a (19) 
WeHHeEM KOTOporO OyjeT 
iw 1 1 a ie 
g(\9l)=%(lq))—-— re "4, (20) 


4nry lq| 


O TOXJecTBeHHO coBnagaeT c (10) H, cmeqoBaTeJIbHO, BefeT WIA paluamb- 
MM (PYHKUHH K BbIpaxenuio (13) npH mpeHeOpexeHHuH NoNpaBKOH MopayKa 

M BBILLIEe. ; 

MoxxHo HajJleATbCa, YTO MpHBeeHHbIe COOOPaxKeHHA C HEKOTOPbIMH H3Me- 
HHAMH MOXKHO OyJeT MPHMeHHTb K 3afaye O CHCTeMe 3apAXKeCHHBIX YaCcTHL 
3HbIX 3HAKOB. 

B sakmioveHHe NOb3yeMca cuyyaeM BbIpasHTb OsarofapHocTb akaj. 
_ H. BoromoG6osy 3a weHHoe o6cyxKeHHe padorni. 


MatematuyeckHi HHcTHTyT uM. B. A. Crexopa TlocrynHs1o 
Axajemuu HayK CCCP 14 XII 1956 


UMTMPOBAHHAA JIMTEPATYPA 


1H. H. Boroaw6os, Ipo6sempr qHHamuyeckoH TeopHH B CTATHCTHYeCKOH Pu3HKe, 
mi946. "A. E PTnrayoepman, MAH, 78, 883 (1951); A-E: TrayOepmau, 
P. TOxuosceKku ht, KOTO, 22, 562 (1952); DKOTO, 22, 572 (1952); HW. P. IOx HoB- 
Mu, PDKOT®, 27, 690 (1954). 
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Tloxaagn Akagemuu nayr CCCP i 
1957. Tom 114, Ne 6 i 


OKEAHOJIO['H 
JI. A. HOHOMAPEBA 


PACMPENEJIEHHE 3YPAY3HN] (EUPHAUSIACEA) 
B JAJIbHEBOCTOUHbIX MOPAX (BEPHHFOBOM, OXOTCKOM, 
'  §MOHCKOM HW BOCTOUHO-KHTAHCKOM) 


(I1pedcmaeaeno axademuxom A. A. Ipueopoecoim 29 IIT 1957) 


Dyhay3uufbl WabHeBOCTOYHHIX MOpeH AO NocMeAHUX MeT OCTABaJIMCb oe 
HeH3yUeCHHBIMH, HECMOTPA Ha HX OoOMbWOe 3HAYeHHe MW KaK KOMIIOHeHTA Tal 
TOHHOrO cooOmecTBa, H, B OCOOeHHOCTH, KaK MMMM MJIaHKTOHOAAHBIX p 
HW ycaTbIX KHTOB. B gap yOexkKHoli JUTepaType HMeIOTCA JIHUIb OTPbIBOUHbIe CB 
J@HUA O BUax 9yay3HHA AaJIbHEBOCTOUHBIX Boy (1°). | 

Matepuad, B pe3ymbTaTe OOpaOoTKH KOTOpOrO HanucaHa HacTosmaa pa} 
Ta, BKs4aeT Oomee 3000 mpoo, coOpaHHbIx skcnequuuamn Muctutyta ie 
noruu Akayemuu Hayk CCCP wa 9kcneqHUHOHHOM cyqHe «BuTa3b» B Bepuare 
BoM, OxoTckoM, AnoucKom u Boctouno-Kuralickom mopax c 1949 mo 1955) 


COopb! npousBoynIIMG 
cetamH JD>Kequ u 3aM 
KalolllMMuCA HXTHONMAH 


TaoOmuna 1 


9 h 38 TOHHbIMH CeTAMH C JIM 
Bug g g g ee MeTpoM oT 37 yo 140 ¢ 
EX | 8 | 88 | SER MeJIbHHUHOe CHTO No 39 
mz | Of | Re | axe Nol40, Bieta. | 
oT 0 yo 500 m, Ho O 
Bentheuphausia amblyops + — — + AeJIbHbIe Npoobi Opasu¢ 
ee inermis se : — c ee a 3000 om. 
. faschii - Ta. | qaH cnuc 
fe) = 
Le ere oculatum cs $3 a + sypaysuug,  BcTpeya 
Eupausia pacifica + + + + IWHXCH B aJIbHeEBOCTOY 
Thysanopoda tricuspidata + HbIX MOPAX. 
Pseudeuphausia latifrons ae Mops, Han6onee H3 
es RD JIMPOBaHHble OT OKeaH 
E. tenera Bh Kak OxotTckoe u Sno 
Nematoscelis tenella on Koe, HMeIOT H Ooslee orp 
peas carinatum : HHYeHHbIi Ha6op BH 
St. microphthalma as syay3vuf, HO 8TH BHI 


TIPpeACTAaBJIAIOT OCOOeHHE! 
HHTepec, KaK MaCCOBble, BCTpedalouivecH, OCOGeHHO B NepHOy pasMHO MEERA 
B OFPpOMHOM KOJIM4eCTBe. 
Thysanoessa inermis u Th. raschii — Bugbl, cBOlCTBeHHEIe apKTHYecKd 
H apkToOopeasbHoH sone AtTaHTHYecKoro H Tuxoro oKkeaHoB. Th. rasch 
ABJIACTCA HEPHTHYeECKHM HM HaHOosee XOMOAOMOOUBLIM BUAOM. HanGosee 6nar 
NPHATHBIE YCOBMA MA 2%KUSHM Th. raschii uMeeT B MopsX C Ooslee XONOHBIM 
PHAPOMOHYeCKUMH YCJIOBHAMH, Te H BCTpeyaerTcA B HaHOOJIbLIeEM KONMUeCTEE 
Th. longipes u E. pacifica Bcrpeyatorca TobKO B CeBepHOH yacTu Tuxor 
oxeana. Th. longipes Oomee xonojom06uB, OH WIMpOKO pacnpoctTpanen Bo BCe 
aNbHEBOCTOUHBIX MOpAX, Kpome Boctouno-Kurtalicxoro, mpuyem BcTpeuaere 
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ora B jByx *bopmax — oOplmHOH u Oomee MeNKOli, Oe3 mua Ha TpeTbeM 
KOMHHaJIbHOM CerMeHTe. O cynlecTROBaHHH Takoli cbopmpr Th. longipes nu- 
T Bannep (*) u Bogen (°); sra dopa Oba HaMu BCTpeyewa Ha lore Kak Be- 
HroBa, TaK H SIMOHCKOrO MopA. 

Euphausia pacifica spaaetca MaccoBbIM BHJOM B SAnonckom u Bocrouyno- 
iTaHCKOM MOPAX, B 3HAYHTeJIbHO MeHbINeM YuCIe BCTpeyaeTcs B BepHurosom 
oco6eHHO B OXoTCKOM MopsX, HMelolleM Gomee cyposniit ra{pomoruueckult 


Puc. 1. Cxema pacnpezenenna sybay3HH B JlaJIbHeBOCTOUHbIX MO- 

pax: 1 — oOnacTb pacnpocTpaHeHHa apkToOopeasbHbIX BHZOB, 2 — 

oOmacTh pacnpocTpaHeHunA OopeanbHbIX BHOB, 3 — HaxomKeHHe 
TPOMHYECKHX BHOB 


KUM. K"3umMe 3TOT BHA B OXoOTCKOM MOpe TIOUTH HcuesaeT, a B BepHHroBom ero 
SN@HHOCTb CHJIbHO CHW2KaeTCA; pa3MHoxwKeHHA E. pacifica B 9THX MOpsAX, 
(MMO, He mponcxognut (°) , B SImoHCKOM 2Ke HM HeCOMHEHHO B Boctouno-Kurtali- 
IM MOpAX E. pacifica pasMHoxaetca. B HanOoubuleM KOIHYeCTBe OHA OblIa 
MM BCTpeyeHa B CeBepo-3anaqHoli YacTH Tuxoro oKeana, oT 50 yo 35° c. mI. 
Tbh CBeleHHA, UTO H B PKemTom Mmope E. pacifica HacTombKO pacmpocTpanena, 
) JlaxKe ABIIAeTCA Tam HavOomee NpeqnounTaemol NHWel WIA CKyMOpHH H Cap- 
Hbt (”). 
Tessarobrachion oculatum — 9HyemMHK OopeambHOoH 30HbI THxoro OKeaHa, 
ya MHOra 3aHOCHTCA TEYCHHAMH B YOX%KHYIO YacTb bepnurosa Mopa. 
\Bentheuphausia amblyops — nacTrosmHi rnyOoKOBO,HbI BHA, BCTpeyato- 
fica Ha rmyOuuax oT 1000 go 5000 m. Mmeet nanokeannyeckoe pacmpoctpa- 
ve, HO HH B OxoTCKoM, HH B SIMOHCKOM MOpsX He Hali[eH, BEPOATHO, BCE] - 
Me UX 3HaAYHTeEMbHOH H30JIMpOBaHHOCTH OT OKeaHa. 
Bugs, Haligqenupie B Boctouno-Kutalickom mMope, 3a HCKJIoueHHeM Oopeasib- 
_E. pacifica, umpoKo pacnpoctpanenHbl B CyOTpomHyueckoM H TpomHuecKoM 
ice Mupozoro okeaHa. M3 uux HaMOoubuIMHM MHTepec MpecTaBsneT HepHTH- 
aa Pseudeuphausia latifrons, Tak KaK 3TO CMMHCTBeHHbIM H3 TPONMYeCKHX 
B, BCTpeyaloululicd B 3HAUMTeIbHOM KOJIMYeCTBe. Ona HacesaeT 9KBAa- 
aJibHy!o uactb Tuxoro u Mugquiicnoro oKeanos, Jiaryub! Bompuioro Bappep- 
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: 
Horo Pua, pation Ounmnnun. Uspeqxa Bcrpeyaetca B CeBepo-salaqHoH ac 
Tuxoro oxeaHa, y no6epexba Anonuud — eAMHCTBeHHBIMU 9K3emnIApamu. He 
MaTepvas NoKasbiBaet, uro P. latifrons (Hapagy c E. pacifica) aBaerca Mé@ 
COBbIM BHyoM B Boctouno-Kuralickom Mope M BO3MOXKHO TaKxe HU B KeNTO 

Takum oO6pasom dayHy 2yday3Huy WasIbHeBOCTOYHBIX MOPeH MOXKHO OTHE 
JIMBO pa3j[eQJIHTb Ha TpH rpynMbl: apKToOopeambubie BuAbI — Thysanoes 
raschii, Th. longipes, Th. inermis, 6opeambubre BuabI — E. pacifica u Tess 
robrachion oculatum u Tpommueckue BugbI — Pseudeuphausia latifrons u 0 
TAJIbHbIe K€BATb BUAOB, YKasaHHble BbILle. 

PacnpocTpaHeHne STHX TpeX py B AaIbHEBOCTOUHbIX MOPAX MOKa3al 
Ha puc. 1, M0 WaHHbIM JIeTHUX MeCALEB. 

MoxHo lpeqnonoxKUTb, 4TO cayHa 2yday3HHA MaJIbHeBOCTOUHIX MOP! 
(bopMupoBanach, C OHOM CTOPOHBI, BbIXOMWaMH H3 apKTHYeCKHX BOL — T 
inermis, Th. raschii mu mo pce BeponTHocTH 6143KuH K HuM Th. longip 
C Jipyrow — BbIxoqUaMu H3 THXOOKeaHCKHX BON, Kak E. pacifica, He paccenal 
mach Wameko Ha ceBep H HaHOosee MHOTOUNCIeHHad B palione Kypuno-Kai 
YaTCKOH BUaJMHbI. 


Vucrutyt oKxeahonoruu Tloctynuao 
Axkajylemau HayK CCCP 25 III 1957 


UMTHPOBAHHASA JIATEPATYPA 


F. P. Brandt, Reise in dem aussersten Norden und Osten Sibiriens, 2, Ne 1 (185) 
2H. Y. Hansen, Proc. US Nat. Museum, 48 (1915). ? W. L. Schmitt, Report 
the Canadian Arctic Exped., Ne 7B (1919). 4 A. He Banner, Trans. Roy. Soc., Can 
Inst., No~28 (1949). 5 B. P. Boden, M. W. Johnson, E- Brinton, Bull. Sem 
Inst. Oceanogr., 6, Ne 8 (1955). © JI. A. Tlouomapesa, Tp. Uucr. oxeanon., 32 (195) 
ae “DES i, Fisheries Agensy, Min. Agricult. and Forestry Tokai Reg. Fish. Res. Lab 
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BHO®H3SHKA 


JI. i. JYKbAHOBA 


K BOHPOCY O JEHCTBHM PEHTTEHOBCKHX JIYYEM 
HA COCTOAHHE MJIAWEHTAPHOrO BAPbEPA B PA3HbIE 
NEPHOJbI BEPEMEHHOCTH 


(II pedcmasaeno axademuxom JI. C. Ilmepa 19 II 1957) 


IIpuMenenve pajuoakTHBHBIX H30TOMOB OTKPblWIO HOBbIe BO3MOXKHOCTH JIA 
YueHHA BOMpOcoB IpoHuiaemMocTH. BHuMaHve psxya ucculeqoBaTeseli Obi0 
IpaBJIeHO Ha BbIACHeHHe XapakTepa OOMeHa PaHOaKTHBHOrO dociopa Mexky 
ITEPbIO H MJIOAOM MH POJIH waleHTbI B 3TOM OOMeHE. 

Berio MoKa3aHo, YTO MalleHTa KpbIC B NOcMeqHHe BOCeMb Heli Sepemex- 
CTH HeNpOHHaema 1a PocpPouMNuAOB, MeXKAy TeM KaK HeopraHMyeckuli choc- 
yp eErKO MpOXOAUT Yepes Hee H CHHTeSHpyeTcA MIONOM B cocdoumunuyADI {?). 
JaJIOTHUHbIe HCCJIeOBaHHA, NpOBeeHHbIe Ha KpomHKax (3), TakxKe NoKasauu, 
O Her [POJIM30BaHHadA MOvleKyula PocHouMNa He MepeXoUT yepes Malenry 
noxy. [pu usyyenuu mpoxox*KeHua HeopraHuyeckoro cbocibopa yepes mMia- 
HTY MOPCKOH CBHHKH OblwIO ycTaHOBsIeHo (*), YTO TO Mepe pocTa Mosa yBe- 
[YHBaeTCA CKOPOCTb Nepexoga P*? yepe3s MaleHTy HM OMHOBpeMeHHO yBeHUH- 
eTca KouMYecTBO P*? B TKaHAX MuOfa. IloqoOHbIe H3MeHeHHA MHOTHe aBTOpbI 
_ *) cTaBAT B 3aBHCMMOCTb OT HCTOHYCHHA TKAHEBbIX C/10eB (pa3esAIOWLUX 
iCTeMbI KPpOBOOOpalleHHA MaTepH HU ofa), KOTOPoe OTMeYaeTCA JIA BCeX 
OB TvlialeHT 10 Mepe pasBHTHA OepeMeHH. CTH. 

B qauuHoli pa6oTre mpH NoMomM pasuoakTuBHoro cbocdopa (P*%*) u3yy4asmocb 
[MAHHe OOJYYEHHA PeCHTTeEHOBCKHMH JIyYYaMH Ha MpOHHWaeMOCTb IvlaleHTap- 
TO Oapbepa B pasHble TepHoyb! OepeMeHHOCTH. 

PaOota mpopeyeHa Ha KposuKax (reMOXOpHaJIbHbIM THI MWlaleHTpl). Odsry- 
Hue OepeMeHHbIX CaMOK I1poH3BoHocb Josol 1000 r pH AuuTeIbHOCTH 06- 
yueHHA OKONO 2 yac. B KavecTBe HHAMKaTOpa NpPOHHWaeMOcTH TIPpHMeHsJICS 
AMOaKTHBHBI us0TOM cbocdopa (P%*), KOTOpbIii BBOJHJICA B KPOBAHOe pycJo 
Tuac Nocule oOyueHuA B Bue Na,HP**O, c akTuBuocThyw 15 wCu na Ixr Beca. 
cKpbITHe OpIouIHOli CTeHKU MaTepH MOA MecTHOH aHecTesHeH UM U3BJIeyveHHe IJI0- 
| IpOH3BOAHMOCh Yepes 2 Yaca TOCMe OOMYYeHHA HM NocMefyroulero BBeeHHA 
MoaKTHBHOrO cbochopa. Jaa uccueqoBaHus Opaiucb OOpasub!l KPOBU MaTepH 
mwoqa, roMorevatTa Moja H roMoreHaTa IJaleHTHI. 

PayMoakTHBHOCTb TKaHeli H KpOBH Oa BbIpPAaKaaCb B MpOWeHTax K pa{uo- 
‘THBHOCTH OJHOBpeMeHHO B3ATOH KpPOBH MaTepH. 

ONbITBI CTaBHUIHCb B pa3sHble cpokKH OepemenuoctH (15, 20, 25 u 29 jeHb) 

KouTpovieM CAYXUIM KPOJbUMXH COOTBeETCTBYIOWLerO MepHoya OepemeHHo- 
H, HCCJIeAyeMble, KAK HU OO YUCHHBIe, Yepes 2 Yaca MOCe BBeAeCHHA P32, OnpiTb! 
JeHX CepHit MpoBeyenb! Ha 75 1M0MaXx, B3ATHIX y 24 KpOMbUHX. 

TIpoH¥waeMocTb HaauenTapnHoro Oapbepa Aaa 
ochbopa B pasHble NepHoAn GCepeMeHHOCTH Vy Heo 6- 
yYueHHBIX KUBOTHBIX. Kak Bugno us puc. 1, A, ylepxanue pe 
IOJIOM YBeJIMUMBaeTCH TO Mepe pasBUTMA OepeMeHHOCTH HM MOCTHraeT MaKCH 
WIbHOH BeMMUHHEI Tepe poqamu. AnanorMuHble YanHble ObIIM NOJTyYeHbI Ha 
»pCKHX CBHHKaXx (*). f 

B maatente xe To Mepe pasBuTua OepemeHHocTH Torsjoujenue P** ymeHb- 
aeTca, Tak ¥TO K 29 HIO GepemeHHocTH cofepxKanne P*" vB IWaveHTe HB moze 


JAH, tr. 114, No 6 Wpoaee 


32 
ONMHAKOBO, B TO BpeM# Kak Ha 15 JeHb CepeMeHHOCTH CofepmaHHe P** Baa 


ne B 4 pa3a Sombie, yem B Hoge (puc. 1, 5). . 
jee awe norRepKLaores pa6otamu 3. IT. )KemKoBou (°), KoTOpad a 
yana, UTO HavOombulee HakoneHHe P*? HaOsojaeTCA B NepBOM MOMOBHHE 6e | 
MeHHOCTH B TwialleHTapHomM TpocoOuacTe H TKaHAX MATePHHCKOM Talent) 
[obs yscb MeTOJOM paquoaBTorpadpun HW THCTOXMMHH aBTOPy YHaslock i 
YTO MecTa HaHOOJIbUleH pauOaKTHBHOCTH B TKAHAX MaTepH, HJaWeHTbl HM MI 
Copnajlalor C M€CTaMH HaKOMJIeHHA MOMMMepHbIX PHOOHYKJICHHOBBIX KHCJIOT. | 

Han6ombuiee KOmHYeCTBO cbocdopa MOA NorsowjaeT B MepHor Auddpepenl 


DOBKH OpraHOB H OKOCTeHeHUA XpAleH, a HMCHHO BO BTOPOH NOJOBHHE 6epemé 
HOCTH, KOra B TroMoreHa 


He mioqa WH OOHapyKHBaeT, 
HavOobee KOJIHYeCTY 
tpocbopa (25—29 jun). OF 

6 BHAHO, YTO MOAOOHHIN 7 


ay 3YJIbTAT MOXKET ObITb MOY 
TONbKO pH yYyBeHueH|} 
cKopocTH nepexoga P* | 
eMHHe Beca no0ja. 

M3 puc. 2 Same 
KosmMyecTBo P??, mpoxo 
mero 3a Bpema onbita (2 
ca) Yepes eMHULy 
walleHTapHOH TKaHH, H3 
HAeTCA TOUTH TMapavsvied, 
Se wm 2 28 HO KpHBOH H3MeHeHHA B 


Cymok moja, YBeJIMUHBAACb K K 


Puc. 1. Cogepxanne P32 B naoge (A) nu muauente (5) aya: ene ae | 
KPOJIbUHX B PasHble cTaquu OepemeHHocTu (B % K KPOBH HismeneHua B Bece Tl 
MaTepH): J ~ - HeoOmyueHHble 2HBOTHBIe, 2 — oOmyyeHHbie WeHTbI HAYT LTOpa3sqo Me 
2KHBOTHBIE JIeHHee H3MeHeCHHH Beca Th 
qa. Tak, Hapumep, kK 154 
OepeMeHHOCTH OTHOUWIeHHe Beca IVIaleHTbl K Becy Mofa paBuo 5 
B TO BpeMaA Kak K 29 J{HtO OepeMeHHOCTH 9TO OTHOWeHHe paBHo 0,1 
B cBaA3H C 9THM B paHHel OepeMeHHOCTH, Korga kKomHuecTBO P®? ( 
eAMHHMY Beca MaleHxTbl), Nepexodauero OT MaTepH K TORY, elle OBO 
HH3KOe, OTHOIWeHHE KOJIMYeCTBA TwlaleHTapHOH TKaHH K TKaHH M0 
BeJIHKO. 

B mo3qHei OepeMeHHOCTH, Kora Upe3BbIUAaliHO yBeJIHYMBaeTCA KOJI YeCTBO 
(Ha CQHHHMY Beca NalleHTbl), Mpoxo_sue;ro yepes lalleHTy, KOJIHYeCTBO Till 
WeHTapHOH TKaHH, UpMxXojamelica Ha rpamMM viofa, CTaHOBHTCH 3HaAUHTEJIbI 
MeHbIUIe, UTO H COOTBETCTBYe€T H3MCHHBIUMMCA MOTpeOHOCTAM MMIO0)a. 

MccneqopaHHa KPOBH Illoa NOKasaIv, YTO Ha PasHbIX cTasuax Gepeme 
HOCTH YeTKHX Pa3sJIHYHH B ee paMOaKTUBHOCTH HeT. 

BauAHMe OONYUYCHHA Ha NpOHHWACMOCTI Ta#aae! 
TapHoro Oapbepa B pa3uHbe nepvuowu OepemeHH 
ctw. Kak BuyHo 43 puc. |, cofepxkanve P*? B TKaHAX WaleHTbI HM Moka HA 


200 


100 


RQ Q 


NapaweswbHo [pyr Apyry. a 
1918 : 


PacueT KomMYecTBa P32, mpoxogamero yepe3 eMHHILy Beca TalenTapHon 
i, TAKKE MOATBEPAKAaeT, YTO HaHOOIee peskoe 3aMejeHMe Mepexoja P32? 
BudeTcA K 15 WuI0 Gepemennoctu (B 12 pa3 MejieHHee, EM B HOpMe — 

2). Haunuas c 20 qua Sepemennoctn pa3sHHlla Mexjly KosMuectBom P%?, 
HEAIUHM Yepes eMHHIy BeCca MaleHTapHOli TKAHH B HOpMe HM Mocue Obly- 


if, CTAHOBUTCH TOpa3sqo MeHbINe MH CHWKaeTCA B Janbueliwem (BMIOTb JO 
(Hl) BTpoe. 


1500 45 
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S 
8 
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S 
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g 
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Ps] 
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femme Li aiiwza h, wtcd, 8 20. 2a 23 cymok 
bepemeHHocimb 


Puce. 2. Konuyectso P*®?, nepexogamero uepes maayeHTy, Ha MuJNUurpamMM 

TKAHH MIaweHTbl 3a 2 yaca B pa3sHble cTayuH Oepemennoctu (p): 1 — neob- 

JIYYCHHbIC XKHBOTHIe, 2 — OO1YYeHHbIC %KHBOTHBIe, 3 — Bec moma, 4 — Bec 
lalleHTbl 


fojlep2Kanve P®? B KpoBH M0a OOHAPpYKUBAaeT TEHJCHUMIO K CHHKEHHIO, HO 
MX pa3JIM4HH, 3aBHCALWIMX OT CTaQHM pasBHTHA Noa, HAM YCTAHOBUTb He 
[OCb. 

‘aKUM OOpa3s0M, MbI BHAMM, YTO OOJYYeHHE KPOJIMKOB Pe€HTTeCHOBCKHMH Jy- 
iB jose 1000 r BpisbrBaeT riyOokve HapylleHusA B OOMeHe cbochopa Mex ]y 
HH3MOM TJloJla HW MaTepH, OCOOeHHO CHJIbHO BbIPaxKeHHble B MepBOH NOJOBHHE 
MCHHOCTH. 

3 cBeTe COBPeMEHHEIX MpecTaBennl O JelicTBHH HOHH3UpPyicWeH paqualuu 
SMBOTHbIM OPpraHH3M MOKHO IIpeANOJOKUTb, YTO YKA3aHHble CABHTH MOryT 
CeTh OT pala MPHYHH, a HMCHHO: OT H3MeHeHHA TIpOHMWaeMocTH [vwalleH- 
oro Oapbepa, OT H3MeCHeHHA CHOCOOHOCTH MNOfa 3afepxUBAaTb cocdop 
Je CO*KHbIX choctopcosepxalux CoeIMHeHHH; OT CeKpeTOpHOH AexATeE- 
HW CaMOif MalleHTbl HW, HAKOHEL, OT HAaPyWIeHHH reMOAMHAaMHKH. 


[ucTHTyT OHOmOrHYecKOH (PUu3sHKH Tlocrynuso 
Axayemuu Hayk CCCP 9 II 1957 


WMTHPOBAHHAS JIMNTEPATYPA 


.C. I trepnu, Tp. Uncr. musnonorun, T. 4, 8—47, 1947. * P. E. Nielson, Am. 
ysiol., 135, 3, 670 (19411942). %G.Popjak, Cold. Spring Harbor Symposium 
Meriol.. 19, 200 (1954). 4S. W. Wilde, D..B. Cowte, Ly Boo F he x- 
Am. J. Physiol., 147, 360 (1946). ® A. Gell hora, Proc. Conter. on the Problem 
man Fertility, Menasha, Wisc., 1943, p. 159. 6 3.0]. Kemxosa, JAH, 101, Ne 6, 

(1955).- 
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TEXHHYECKAA PHSHI 
a2 See 


Axanemux VM. 11. BAPJIMH, M1. JI. PPY3HH u C. B. 3EMCKHM 


MU3Y4EHHE JOMEHHOLO MPOWECCA METOJOM H3OTOTIOB 


Hacrosmee coo6ileHHe KacaeTca pe3yMbTaTOB HEKOTOPbIX paodor, BbINOJIH} 
ubix LlenTpasbHbIM HayWHO-HCCJIefOBaTeJIbCKUM MHCTHTYTOM YepHO MeTaJT 
rHH M MeTaJJyprHyecKHMH 3aBOJaMH 10 H3yYeHHIO J[BUKCHHA WAXTO 
MaTepHasJIOB, W3HOCa OrHeymopHOh dyrepoBKH HW paspaOoTKe MeTOAMKH Uf 
YeHHA J[BYXKeCHUA Ta30B B JOMeCHHOM MeYH MeTOAOM H3OTONOB *. 

[1aBHbiM (paKTOPOM, BbISbIBAIOWIUM JBHOKCHHe MATepHaJIOB B Neu, ABJIAe} 
HelIpepbIBHOe BbIrOpanHe KoKca y PypM. McceqoBaHHAMM Ha MOJeAX M Jeri 
BVIOIMMX MevaX YCTAHOBJIeHO, TO NOX AelicCTBHeM CTPyH JyTbA KyYCKW KOKCa 
BepluaroT ccbepHvecKkylo WAPKYVJIAWMIO, B CBASH C YM BOSHHKaeT IpeCTaBJe? 
© TlepeMellleHHH KOKCa H3 BHELWIHeH 30HbI OYara TOPeHHA K (PypMe. 

M3yuenne JBHKeHHA WAMXTOBLIX MaTepHaJIOB 110 BCeH BbICOTe JOMeHHOH Ty 
TIpOH3BOJMOCb pas IHIHbIMH KOCBEHHBIMH MeTojaMu('). OMHakO OOBIMHBIC || 
He TO3BOJIAIOT MOJIVYNTb KOJIMYECTBCHHY!IO OW€HKY He€paBHOMepHOCTH JBUKe 
WIMXTbI Ha OTACJIbHbIX YUACTKaX LWIaXTbI H JBH2KCHHA OTJeJIbHbIX COCTABIS 
ULMX IWHXTOBbIX MaTepHaoB B Teun. Hanuune paqwuoaKTHBHbIX H3OTONOB & 
MCHTOB, BXOJAWIMX B OCHOBHbIe€ COCTaBJAIOWWMe JOMCHHOH IIMXTbI, NO3BOUI) 
H3yuaTb JBUKeHHE WHXTbI B JOMCHHbIX NevaxX IPHHUMMHAaIbHO HOBbIM MeTO] 
CraJI0 BOSMOX%KHDIM H3y4aTb JBHXKeHHe COCTABJIAIOULUX UIMXTbI MU onepexke 
KoKca pyfou. I]punuun MeToga OCHOBaH Ha TOM, YTO OHH U3 KYCOUKOB UI 
TOBbIX MaTepHaJIOB «METHTCA» HCKYCCTBEHHO-paHOaKTHBHbIM H3OTONOM H 3a 
ABYXKCHHEM CJIEAAT C MOMOWIbIO JeTEKTOPOB H3yYeHHA. 

Meyeubie WHXTOBbIe MaTepHaJIbl MOXKHO NOJYYTh pasHYHbIMH MeTOMa 
B nanOoulee MpocToM cu1yyae B rpaHvaX WHXTOBbIX MaTepHasIOB, TaKHX 
KOKC, H3BeCTHAK HJIM UMUTHPYIOUUX MX BeleCTBAX, BbICBEPJIMBaIOTCHA OTBEPCT} 
B KOTOpble NOMelaoTCA OMpesemenubie KoNMYecTBa (~10 mM Cu) payuoaK 
HbIX H3OTONOB. OTBepcTHe 3aTeM 3aKpbIBaeTCA IpOOKOM H3 TOrO Ke MaTepH 
C TIOMOMIbIO MCYCHIX PpaHyJI WHXTbI-MOXKHO MpPOCJIeAUTb 3a JBUXKeHHeM KO 
H py{{bl B BepxXHeli H CpequeH yacTu maxtTol. J[pyroli cnoco6 nowyyeHua «M 
HOH» INMXTbI OCHOBaH Ha BBeeHHH WCKYCCTBEHHO—pajMOaKTHBHbIX HS8OTO! 
B KOKC HJIM armloMepaT Np MpHroTOBJeHHH UX B MaOOpaTOpHBIX YCJIOBH 
TpeTuH, nHawOomee WesecooOpasubili cnoco6, ocHOBaH Ha aKTHBAaILHu - 
IUJMXTOBbIX MaTepHaJIOB B AePHbIX peakTOpax. OTHM TocNeqHUM cHOCoe 
MOXKHO NONYYaTb JOObIe INMXTOBbIe MaTepHaJIbI, YTO OCOOeHHO WeHHO JIA PY, 
KOTOPYy!O TPyYAHO NOJYYHTh CHHTeETHUECKH C 3aJaHHbIMH CBOLCTBAMH. | 

B nacTosilee BpeMA NPHMeHAIOTCH [Ba MeTOMa M3YUeHHA JBYKeHUA MX 
OCHOBaHHBIX Ha IpWMeHeHHu usoToNOB. I]pu nomomM NepBoro Meroya oMnpé 
JIdeTCH OOlee BpeMA NpeObiBaHuA MaTepuasoB B eu. MarepHasbl B 3TOM C 
1ae BBOMATCA B edb MOA YPOBEHb Sachi Yepes UCCeOBATeMbCKOe OTBEPC 


B palOHne KOMOWINMKa 3a ONpeseIeHHOe BpeMsa AO BbITycKa UyryHa H 3aTeM HB 
PpHeTCA PafWOaKTHBHOCTb UyrynHa. 


* OMbITbI BbINOJIHAIMCb HA JOMCHHBIX nWeuax K y3HelkKoro MeTaJJIyYprHuecKOro KOMOMH: 
HosotysbcKoro MeTasryprHyueckoro 3aBojla, 3aBoja uM. J{[sepxxuHcKoro Hu gaBona «<A3oBCT4. 
B paOote Ha 3aBoqax npHHHMam yuactue B. H. Adanacper, C. 9. Top6anes, B. H. Kepet 
A. A. Meauxpan, B. M. Munxun, HV. JI. Huxyauncxui, HW. I. Monosyenko, C. K. Tpexamo. 
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Bropoi metoy TpeOyer cneunanbHoro oOopyoBaHua Teun “UCceqoBaTeb- 
MH OTBCPCTHAMH, PaCHOJIOXKeCHHDIMA Ha OMHOH BepTHKaIM, BOJOOXmaxKae- 
MM KOaKCHAJIbHbIMH TpyOaMH-3oHaMu, seOeqKaMH Jt BBeJeHHA 30HOB CO 
MMKAMH B He€db MW MPOBOAKOM AIA AMCTAHUMOHHEIX payuomerpHyecKHX H3Me- 
wu. Son mpeycrapaset co6doit CHCTeMy H3 TpeX KOaKCHAaJbHbIX Tpy6, 
lavKaeMbIX BOJOK. Bo BHyTpeHHei Tpy6e, He JocTynHOli JIA Baru, TomMe~ 
eTCH ACTEKTOP U3 yyeHHA — Camoracaululi cueTunK. JlereKTop coeqUHAeTCSI 
KCHAJIbBHBIM KaOeJIeM C HCTOUHHKOM BbICOKOTO HanpsmKeHUA BITY un peruct- 
yyioleli yCTaHOBKOH, HaXoAMuMUca B OyAKe KOHTPOJIBHO-H3MepUTeJIBHBIX 
(Oopos new (puc. 1). Ckopocth ABwKeHNA WuXtE HA OTJICJIBHBIX YUaCTKaXx 
M OllpefeiAeTCH MO BpeMeHH MeK]y NOABJIGHHAMH MAKCHMYMOB Ha coce;- 
¢ TOPHSOHTAaX. 

OnvcaHHbIMH MeTOaMH TpoBeJeHbI CepHU OMBITOB MO HCCeAOBAHHIO BIKE 
1 MaTepHaJIOB B Neyax pasmMyHOorO OObema. IlepBbili MeTOA MpHMeHsVICA Ha 
feHHOH Ney oObemom 330 Mm? (7). YcranoBmeHO, YTO CKOPOCTh ABMKEHUA arso- 
aTa BOM3H WeHTPaJbHOH 3OHbI Mey Ha OTCAbHBIX yYACTKAX BbIINe, YeM Ha 
udepuu. B palone pacnapa u 

KHeH WaCTH WaXTbI HMeeTcA cuOli Ta6auna 4 
IONOABHXKHBIX MaTepHaJIOB, KOTO- 
A OlMpaerca Ha 3anmewnKH. 3a 
T9STOPO COA MeHCTBUTEJbHBIM pa- 


Bpema mpeOnipanust MaTepHasoB B neu 


Mu OOBeEM MeHBbIe cbakTHYeCKOrO SEV Se aoa 
IMepHO Ha 16,5% . Takum oOpa3om, 

[paBleHHe MpomusA new B palio- Merenaan Pe eM 
SalJIeCUHKOB JOJIKHO IIpHBecTH K neat TOuH, 3 
JIMUCHHIO MOesHOrO OObeMa, a ee os 


JOBATEJIbHO, H K MOBBIINeHHIO TIpo-  — 
Bay. Ha ned. oGHeroM 1233 ne Argomepat 4u4.45m.) 44. 25m.) 5 u. 
YBLIM MeTOJOM YyCTaHOBJeHO, UTO Kone Uae Cine. /- Bg 
MA peOblIBaHHA MaTepHasIOB B 
[HM YMCHbINaeTCA MO Mepe yasieHua 
KH HX BBeJe@HHA OT CTeEHKH Teun. 
Bpema lpeOprBaHua armoMepaTa HM KOKCa Ha NepudepHH, B WeHTpe HU B IIpo- 
KYTOUHOM O6sacTH neyH OObemoM 330 M® TIpHBogutTca B TaOn. 1. Ha nea 
semom 1233 M® ycTaHOBJeHO, UTO MHHHMaIbHOe BPeMA peObiBaHuA UsBeCcT- 
ka B MPOMe@KYTOUHOH OOmacTH OuMKe K WeHTpy meyun. 
Bropolt MeToy MpHMeHsAJICA JIA H3yYeHHA [BHKCHHA WHXTOBbIX MaTepHaJoOB 
Teuax oObemom 330 m? un Oonmpme. IIpu u3syyeHHH ABH2KeCHHA MaTepHaJoB 
eHTpe Meu pavoMeTpuyecKHe 30HIbI BBOAMIHCb Yepes PaBHble MHTePBaJIbI 
MeHH JO ocH neyH Ha 2—3 MAHYTHI. 
Murepecupie pesybtate: nomyyennt HW. I. Monopyenko Ha mew 0ObemMoM 
6 m?. Meyenaa miuxTa BBOAMacb Ha paccToxHHH 100 MM OT CTeHKH WaXTBI 
; Weutpe mewn (°). JlereKxTopb! H31yYeHHA yCTaHaBJIMBaIMCb sano, Huo C 
repoBKoli. PerucrpupyeMaa CYeTYMKOM MHTCHCHBHOCTbh H3JyYeHHs 3aBHCHT 
fOMMMHbI CJIOM IIMXTOBBIX MATePHaJIOB M@X%KY MCTOUHUKOM H3Jly YeHHA 
eKTOPOM HM HX MIOTHOCTH. C yyeTOM MOTIOWeHHA H3NyYeHHA ObI a Npo- 
ejeHa OleHKa TpaeKTOpHit JBHXKeHUA MaTepHaOB Ha Mepudepuu U B LeHT- 
IbHOH 30He eum (puc. 1). Ilpeqmonaranocb, 4To cmelleHHe pany 
XTLI IPOHCXOJMIO TOMbKO B pajfMaJIbHOM HallpaBJeHHH. OTH yCOBUA 
[AIOTCA JOCTATOUHO peaJbHbIMH. PaccTOAHMe ABWKYMIMXCA MeYeHBIX Tpanyd 
XTbI OT J€TEKTOPOB OMpeeIAIOCb MO OTHOIICHHAM MAKCHMYMOB HH TeHCHB- 
TH PeTHCTpUpyeMoro H3yYeHMA Ha pa3JIMYHbIX FOPM3OHTAX. Mak cumMyMbl 
POCTH CYeTa COOTBETCTBOBAIH MHHHMAJIbHBIM PaCCTOAHMAM OT Je TeKTOpa 
HCTOUHHKA U3/yseHHs. 
Oupitpl WoKa3amnu, uTo Ha I] ropu30nTe HaOsOJaeTCA OTKJOHEHHE TP aeKTO- 
i JBYOKeCHMA IUMXTbI K WeHTpy mewn (puc. 1), upuyem KoKc cMelaeTCA Jo 
M, a pyfa fo 0,5 m. Mexgy II u III ropusontamu tTpaek Topny 
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OTKJOHAIOTCA K Nepuepuu, MpHyeM TpaeKTOpH KOKCa OTKJOHAIOTCA 6ou, 
pesko, a pyAbl — Ooee maBHo. B HwKHeH YaCTH WaXTbI MaTepHaibl CW 


SS 
Sa 
= 


Hayano nnabrenua 


= FE OOCe yyeyn- 
| : 4 0 eK 


any | = 


Peeucmpa- | ae eg = | 
TOE ae ; — - | /pednona- 


eaemMan 
joes n0- 
PY HK CHUA 


Puc. 1. Cxema onbiros m0 H3YYeHHIO RBHXKeHHA IWAX- 
TOBbIX MmaTepnasmoB. LIupppr J, 2, 3, 8 o6o3HauaioT 
TPacKTOPHH JIBHXKeHHA KOKCa, a WUNppp 4, 5, 6, 7— 
TPaeKTOpHH jIBHXKCHUA pybI. Kpuppre, umkyuue oT 
hepwepHu Kk WeHTpy meu, XapakTepHsyloT OTHOCH- 
TCJIbHYIO CKOPOCTb JBHXKCHUH MaTepHasOB MO OTHO- 
IWeHHIO K cpesHeH pacdeTHOH CKOpOcTH Ha KOJIOWIHUKe. 


marorca K MepHdepuH. Cme 
Hue KoKca flocTuraeT 2,5 M, 


KaHHA MaTepHasIOB B  30Hi 
lipuserarouleH K OCH MeuH, OF 
3alaCb Ha HEKOTOPbIX y¥acTK 
TleuH BbIe, YEM Ha Mepudeput 
VismeHeHue CKOPOCTH pH JF 
2KCHHH MaTepHaJOB Yepes Mek 
IpecTaBJeHo Ha pc. | KpuBE 
MH, XapaKTepH3y!OWlMMH OT 
CHTeJIbHbI€ CKOPOCTH B LWeHTI 
Wu Ha nepHdepuu. 

B 30He (ypM ABuxKeHHE N 
TepHasIOB HCCJeOBaJIOCb Stil 
aM, BBOJMMBbIMH Yepes yam | 
Bpilo yCTaHOBJIeHO, 4TO MCTC 
HHKH paWOaKTHBHOTO HU3u 
yeHua 3a 1 MMH. MHOrOKpai 
HO MpHOmMKaroTcA UW ye 
FOTCH OT CoNMa (ypMbI. ITO 
Ka3bIBaeT, ITO MaTepHaJIbl 
BepllaloT KpyroBoe BUKeHH 
30He WupKysaAlun KoKca. O6 


HCTOUHHKA H3J1YYeHHA B coces 
HUM OKUCHTeIbHbIM Oar. 


OnbiITbI 10 H3yYeHHIO [BHF 
HHA W3BeCTHAKA MpoOBOJUAN 
TakxKe Ha neyHoObemom 1233 
H3pecTHAK BBOWHJICA Ha’ p 
CTOAHHH 0,1 M OT CTeEHKH maa 
O6HapyxXeHO, YTO CKOPOCTb 
BeCTHAKAa NO Mepe onyckaHh 
yMeHbluaeTca. B 9STOM cay4 
MaKCHMaJIbHad CKOPOCTb OOH 
pyxxeHa mMexyy I u II rops 
30HTAMH, COOTBeTCTBYIONLUM 
oTMeTKaM 33450 un 26350. Men 
Ay oTMeTKamu 27350 u 205: 
CKOPOCTb JBWXKeHHA H3BeCTH 
Ka CHHKaeTcaA JO 6,5 m/vac. 

B HWKHUX TopH30HTax J 
MeHHOH meuwH CaCO, ute 
pasmaraetca Ha CaO a CO 
OOpas0BaBillaACA H3BeCTb 3aTe 
BCTylaeT B CoeqMHeEHHe Cc HY 
TOH Nopoqok pyAbl, oOpasy 
nepBHuHbI waak. Ipu m0} 
xofle cBOOOAHOH «MeyeHO!t) Hi! 
BeCTH, a 3aTe€M MepBHUHO! 
luiaka (B KOTOpbIi BXOJUT 31 
«MeueHa» H3BeCTb) K Fopk 


3OHTY BO3AYMHBIX (PypM CKOpOCcTb ABHxKeHUA Jocturaet 5 M/yac. 
Brefenve «MeyeHOro» H3BeCTHAKA IPOH3BOAUOCb TakxKe Ha oTMeTKe 2058 
Ha paccTosnuax 0,11 uw 2,5 M or creHku Hew. OnbiTbl NOKa3aIM, YTO B HUKHE 
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1CTH Ted M3BeCTHAK ONycKaeTca y ocH ney GpicTpee, yem Ha nepuepun. 
KOpOCTh ONYCKaHHA H3BeCTHAKA Ha mepucbepun cocraBuna’ 3,75 M/¥ac, 

Ha paccToAHHH 2,5 M, COoTBeTcTBeHHO, OKOsO 6 M/uac. 

Ha psje 3aBogoB mpoBoyarcsa onbirst 00 H3yYeHHIO usHOCa weMaqu u 
AaXTbl JOMeHHBIX Tevet. Me- = yy 
HKa HCCIeOBAaHHA ocBe- 
allaCb panHee (8). Onpitar 
) M8y4eHHIO pasrapa semaqn = ° 
STONOM paHOaKTHBUBIX H30- * 
NOB MHOKa3aJIH, YTO seNaqH 
(MHaKOBOH KOHCTPYKUMH H3- 
IMIMBaloTcd MpHOMH3HTeIbHO C 
(MHaKOBOH CKopocTbiwo. Yera- 
IBJICHO, YTO CBA3b MEK Ly mpo- 
JDKUTeIbHOCTHIO CyKOpI t 
yOuHOH pasrapa A Bbipaxaer- 
| ypaBHeHHem t=3,19 2:07", 2 
JABHEHHE  CKOpOCTeli  4H3- 
ca MemlaqeH Meuveli pasubix 7 Meat 
BOOB MoKa3asio (puc. 2), uTo eae 
Cily¥ae waMoTa HaHOoubiueli x 
OHKOCTbIO OOMaaioT seuayu Te ee ene 
Y3HEIKOTO MeTaJJIypruyecko- ee) a ‘ 

KOMOHHaTa, MMeFOlHe WH- Puc. 2. 3aBuicHMocTH TruIyOHHEI H3HOCAa aemanen TOMeH- 
Bupseckyio opmy w xono- yor, neve PasmTeRENXSBB0H08 oT owen, @ — nets 
JIBHHKB 0 nlepuepuu z TIeub BO II kammanun, 6 — Ta2xe neyb B II] Kkamnaunn, 
DKHeH uacTu. Jlenjaqu, HMero- 2@— eub Neo | ee pCO MEUN ent aes 
; 5 HHaTa, @—newyb Ne 3 Toro xe 3aBOMa, e — 
eee enccge Ve 10 sanoza uM. J[sepxuncKoro, eee N a 

‘ MaruutoropcKoro MeTaJJIYPrHyYecKOroO KOMOHHATA, 3 
BUA OXNaKeHHA, paspyua- 


tleub Ne4 Toro xe 3aBOJa, uw — neub No 4, Kysuen- 
cH ObicTpee. Koro KoMOHHaTa B I kamnaHHH 


B wactosmee Bpema pa3pa- . 

TaH B aOOpaTOPHbIX YCOBUAX MeTO H3yYeHHA ABMWIKEHHA Ta30B C MOMOILbIO 
icc-cnlekTpomeTpa. Mero uMeeT cyllecTBeHHoe IpeHMyllecTBO Nepeq MeTo- 
MH, OMHCaHHbIMM B sJHTepaType (*,°). B MeToye UpHMeHsIoTCaA Hepaquoak- 
BHbI€ HHEPTHbIe Ta3bl, alaswu3 Ta3so0B MpOW3BOHTCA MaCC-CIe€KTPOMeTpOM. 
sky HeSHaYMTebHOM CTOHMOCTH OObIUHBIX HHEPTHDIX Ta30B 10 CpaBucHuas 
JIOHOM, MeTO, MOxKeT HAlITH IWMpOKOe NPpHMeHEHHE B MeTaJIyprun B KayecTBe 
HTPOJIbHOrO. 


wPerpr+r@eceord 
8 ETAV ADR 


Fny6uxa usHoca 


Tory 
VAP 
Rak) a 

AA ab R 


3aknmwmueHuHe 


OTJeIbHbIe COCTABIAIOUMe WIMXTbI HMeIOT B OMeHHOH new a: BO 
ctu. B oceBoii uacTH MeYH KOKC HM aryloMepaT epeMellalorca C OOJIbUIe EAS 
CTBIO, Yem Ha nepudepun. IloKagsaHo, YTO OCHOBHbIM akTopoM, ss 
iM pa3srap slelmaqu, ABMAIOTCA OCOOeHHOCTH ee KOHCTPyKIHH Lee us 
jaxKJeHuA, a TakxKe tbopcupoBKa paooTpl Ney. ee cee te Boat 
Wali, B KOTOPbIX IIpH MpOUHX PaBHbIX YCJIOBHAX OOeCIeyMBaeTCA OO 
HCHBHOe OXJIAKeHHe. 


Tocrynuso 
12 957 
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Jloxsayne Axagemun nayr CCCP 
1957. Tom 114, Ne 6 


TEXHHYECKAA PH3SHK 


C. A. BEHJIEP u B. HW. JIAXTMAH 


O 3AKOHOMEPHOCTAX BOJIOUEHUA METAJJIOB 
B NPHUCYTCTBUW CMA30K 


(IIpedcmaeazeno axademuxom II. A. PeGundepom 5 IV 1957) 


TIpouecc BomodeHus, Kak, BUpoyeM, HM OOOH Apyrol mpolecc oOpadoTK 
MeTaJIJIOB JaBJICHHeM, BCerla CBA3aH He TOJIbKO C IIpeOJOJIEHHeM COMPOTHBJIEHH 
MeTasla JJePOPMUPOBAaHHl0, HO H C NpeosOJIeHHeM CHI TPeHHA, PaSBUBaYOUHXCmAy 
Ha KOHTaKTHOH NOBepXHOCTH MeTas — uncTpyMenT. II[pu OonbWIMX JaBeHHAM 
TpeHHe MpecTaBsaeT COOOH B CYIHOCTH TeYeHHe HOBepXHOCTHOTO CIOs OoweE 
MAPKOFO MeTasa. STO BbIparKaeTCH B TOM, YTO MOBEPXHOCTHBIM COM OOpabaTEr 
BaeMOrO MeTaJIJIa HCHBITDIBAeT TacTHUeCKy!o AeopMallMI0, 3HaYHTeIbHO pe 
BbILUAaIOULyIO 3aaHHy!o CTeneHb OOxKaTHA. Ha sty JONOMHUTEIbHYIO nebopaai 
MOBepXHOCTHOTO cJIOd (Ha Mpeosomenve «cH TpeHHA») MpH HasIHYHH 3Ha4 
YHTeIbHOH KOHTaKTHOM MOBepXHOCTH (NOBepXHOCTH CABUra) MOXKeT ObITh 3aTpaq 
YeHO B HECKOJIbKO pa3 Oosbluee ycuHe, YeEM Ha OOBeEMHY!IO JetbopMallHio0 MeTauwa 


Np JaHHOH cTenenH oOxKaTHA. Takum oOpa3om, Mpolecc BouIo“eHHA CuIeqyer 
PpaCCMaTPpHBaTb COCTOAULMM| 


Ta6s nwa “4 43 TIpowecca OObeMHOrO Jfe- 
(bopMupoBaHuar MeTaJa, | 

38 B By COOTBETCTBYIOWELo 3aaHHOu 

8 83 2. |% , CTemeHu Jebopmayun (06x«a- 

ese | gs s= |884 Tusa), M mpouecca JonomHH- 

~ i) a iss] o ° 
Metana eet lee : Z/ ef |e 2s TebHOM CABHTOBOH epop- 
55 | fou] £6 |261 MalHH MOBepXHOCTHOPO CJIOK 
oO Vv Oo q 

O28 |82a]/ 28 [22% o6pa6aTswaemoro metasva, 

7 7 CBA3aHHOTO C 3aXBaTOM Me 
Menp, 3,0 4,2 43 42 Tava HHCTPYMeHTOM. Tlep- 
Hp = 35 xD /MM? 4,5 1,8 62 6e BbIH H3 3THX MpoOLleccos, 

a i ee hee 98 — COCTaBJIAIONUX COOCTBeHHO 

D , 21 | 126 BOJIOUeHHe, HeEOOXOJHUM 4 

Amomunun, 4,0 1.6 20 PX NONeseH, Tak Kak HM€HHO 
H, = 13 xT /uve 10,0] 4,0] 48 52 OH TipeycTaBsAeT Web .an- 
a ips i a HOrO BHAa oOpaboTKH Me- 

? ’ c Ly 

35°0 | 140 | 172 | 489 Tama, Tora Kak BTOpol 

Tipouecc MO CyMlecTBy ABJIA- 

eTCH BPeHbIM, TOCKOJIbKY 

OH 3aTPYAHACT MCHOJIBSOBaHHE B NOJIHOM Mepe cnocoOHOCTH MeTasma K jetpop- 


MHpPOBaHHMlo UM TpeOyeT SHauHTeNbUbIX ycusmuli (4), 

Ycusve, HeEOOXOAMMOe TOMbKO JIA OOPeEMHOTO ChOpMOM3MeHeHUS MeTamWa 
(6e3 TpeHHa) MoxeT ObITh NerKO paccuuTaHo no 3aKkcy (°) (B mpoctetitem cny- 
yae) H MpecTaBeHo B BUye 


Fi = Pm S'sinej= PHS, — 


rye Fm — HeKOTOpOe CpeHee HaNpsxKeHHe, UCHBITHIBAeMOe MeTAJJIOM Ip mpo- 
xoe sepes Bonoky; AS = S,—S — ymeubuenne TlomepeyHoro ceyeHHuA Mpo- 
BOJOKH HJIM MOJOCKH MeTaJJIa B pe3ybTAaTe BOMOVeEHUA; a — youl KOHYCHOCTH 
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noKu. B Jabueiiem oKa3asocb, ¥TO P,, IpHOWKeHHO OMpesensetca TBep- 
cTbIO MeTauia 10 Bptonemto Hg (Pm~Hz). Upopeputh skcnepumenrabHo 
PaBeAIMBOCTh STOFO YpaBHeHHA MOKHO JIHIb B TOM CyIy¥ae, ecm yyacTca 
KJHOYNTh NOMOHHTeIbHY!O AecpopMalluiO NOBepXHOCTHOrO Choa, T. e. TpeHue, 
Mpolecce BOJOUeHHA. 

B Halinx onbiTax 9TO JOCTHTaOcb NyTeM BOOYeHUSA HOMOCKH MeTana (TOWI- 
iHOH A = 2 MM u IWMpHHoI / = 20 mM) yepes LUMHApUYecKHe CBOGOAHO Bpa- 
HoUWHeCA BasIKH. BasiKH MOKpbIBaIHCb CJIOCM AKTHBHOM CMa3Kku (oueHHOBOLI 
enoTol). M3 ta6n. 1, rye npuBeyenbr movy- 

THBIC JlaHHbIe, BHHO, YTO pasHnla MexKyy #/ut 

MePeCHHBIMH WH BBIYHCJICHHbIMH 3HAYeHHAMH He 
eBocxoguT 10%. Ecau o6pa3ubl no_BepruyTb 
e(BAPHTeJIbHOMY OO*KaTHIO (Hakwlelly) B CBO- 
[HO BpailawouluxcA BaIKaX, 3aTeM H3MePHTb 
pAOCTH H Jaylee HaksIenNaHHbIe VOpasubl MOJ- = 
THYTb BTOPHYHOMY OOrKaTHIO Yepes CBOOOTHO Qf 
AIMLAIOULHeECH BaJIKH, TO OKaKeTCH, YTO COOT- 
CTBEHHO yBemHyenuto H, Oyler yBeIMuuBaTb- 4%, 

me P.. (puc. 1). 

Ycusue, MoTpeOHoe wa ONOMHUTebHO! 
sHPOBOH WesOpMalHH MOBepXHOCTHOTO cJION, 
KET ObITb BbIPAKeHO (*) KaK 


0 0 A 0 eae Oi 
ae 
Puc. 1. Wsmenenne P,, (1) u 
fo = Zn, (2) Hp (2) 8 3aBucumocrn of mpe- 


; JBapuTeIbHOrO OOmKaTHA &. Ant- 
71 — MaKCHMaJIbHOe = HaNpsDKEHHE CABHTA  \unuepnie oOpaatnl TomMuHOM 3MM 


1 CONPOTHBMeHHe cpesy; Sy, — MWwoWlayb KOH- 

Ta (lollab COMPHKOCHOBeHHA) MexK Ay MeTasJIOM H HHCTPpyMeHTOM. 
TakuM oOpa3om, ycuave, TpeOyrornleeca JIA BOJIOUeCHHA, MOKET ObITH Ipey- 
BJIGHO CJIEAYIOULHM JIBYWJICHHbIM BbIpPayKeHHeM: 


ee AER ee EE AAS (3) 


 BbIPaxKeHHe HO CBOeMy (PPH3HUeCKOMY CMBICJIy H Ha8HaYeHHIO CyWeCTBeHHO 
Muaetca oT dopmMysn Boyeua (3) 


FAS +'p'A’, (4) 


A —poekuua msomlaqu compHkocHoBpenha; S — nanpsKeHue cpesa; 
—Ipeflem Texkyyectu; A’ — llomepewHoe ceyeHHe AopoxKKu Tpenua. Bropori 
HB dopmyse Boyyena onpesenser Tak HasbiBaeMy!o CHJy NpomaxuBanns, 
. CHuLy IlacTuuecKoro oTTecHeHHA MeTaia. B Hatem xe BbIpaxkeHHu 
\S — cua, Tpe6yemas Ha oOObemHOe IlacTHyeckoe JedopMupoBaHHe Metas- 
} Wpolecce BoIOoUeHHA, MpHuem P,~HgiowTn BABOe Oo/IbUIe Mpesesa TeKy- 
rH MeTasia p’. 

P. YW. Enudanos (4), ucceqys Npotlecc TpeHuA MeTOJOM TepeMelleHua Towy- 
yHYeCKOrO NO3yHa, WoKa3al, TO MpH TpeHHM UYHCTHIX MeTAaJJIMYeCKUX 
spXHOcTel (6e3 CMa3KH) KOHTAKTHAH NOBepXHOCTh JOsAKHA OMpeeATbCA 
[HHO MOBepXHOCTbIO cpesa, Haxofsimelicd NO 30HOM 3acTOA H UHOTa 3Ha- 
JIbHO MpeBocxos sel NIOMab KOHTAKTa NOSyH — MeTAaJI. OyHako Tipo- 
. BOJIOUeHUA BCera MpPOWSBOHTCA B AKTHBHOH CMa3O4HOH Cpefle, H 30Ha 
a JlOKaJIM30BaHa B TOHUALINeM NOBepXHOCTHOM (ImacTHpPULNpOBaHHOM) cy10e 
\6aTLIBaemMoro MeTanna. B 9TOM CyYae MOWalb KOHTaKTa MeTaJurT — HH- 
MEHT ONpeeMAeTCA BENMYMHOM KOHTYPHO MNomaqy KONTAKTA. Tlostomy 
SHMaJIbHOe HalpsxKeHHe Cpesa t, MpescTaBssneT coOol MexaHMyecKylO Xa- 
‘EPHCTHKY He TOTO MeTaJa, KOTOPbIH NoABepraercs o6paborke. a nuacTupu- 
\BAHHOTO CJION, BOSHUKAIOlMlero B pesyJbTaTe aCOpOUMOHHOPO NOH KeHUA 
IHOCTH MeTaJua B TOHYAaLiIeM csoe (1). Ec Hcnob30BaTb TBEPAble CMa3KH 
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C H3BeCTHBIM 71, HalpHMep TOHKHe IIeHKM MsATKAX M MWaCTHYHbIX MeTAIO) 
HaHeCeHHBIX Ha MOBepXHOCTb Ooylee TBepAOro a ae ee MeTaJIJ 
: JIMBOCTb (bopMyub! (3). 
: ate Ds + ue nena coe B ta6m. 2 NpHBeseHbl pesyuil 
TaOauna 2 TATLI OMbITOB 10 BOJIOUCHHIO Me; 
HEIX W JlaTyHHbIX MOJIOCOK, 
' Ycunue Bo- | 4 MOBEpXHOCTb KOTOPBIX HaHOCH J 
s moet la ii Tle TOHKHH COM OOBa KOHTAKTHBI 
Re | ee. | eee cmoco6om (°*). 
ene Be | Hg | een ee tie ee IIpH muponycke yepe3 Ban 
of | Bs a8 | | ¢ 2 MeHOil MosOCKH, IpeqBapHTedb 
ici oii, Sh. s ¥ yaksenaHHoh Ha 30%, TOKp 
TOH OJIOBOM, Tt, He H3MeHSAETC! 
Ment Pee ce on sae ae a Pm yBemuuuBaeTcaA JO 62— 
, KI /mm?. IIpumepHo Jo Takoro 
JlaryHb 8,6 | 325] 130 | 195 | 3,3 s3HaueHua Bospacraer u Zz. 
11,0 | 400 | 170 | 230 | 3,0 no3sBomaer HCHOb30BaTb ypaBH 


nue (3) JvIad IpakTHYecKHX pacy} 
TOB YCHJIM B Mpolecce BOMOYeHHA MpoBosoKH. Hampumep, ecuu Aanpi Hz MI 
tama, Sy u AS, a 7, H3BeCTHO H3 ONBITOB MO BOJIOYCHHIO NOJIOCKH, TO MOK 
paccuntatp F. M3 taOn. 3 caeqyer, uTO MeEXKAY BLIUHCJICHHbIMH 110 (opmyy 
M OMbITHDIMH 3HayeHHaAmMUM F uMeerca xXOpomlee COBMajeHHe. 


Ta6Omuna 


Ycuava BoJoUeHHA NO (bopmyve (3) H OMbITHBIM AaHHbIM (BOOUeHHE MeHOrO OOpasila, 
Hp=30 KT/mMM* c Dy =9 MM Ha Dz = 8 mm) 


Ycunue BosoveHHA, 
Kr 


A s, Sy Ty Sy Pm AS, t 
Cma3ka 
: MM? MM? KT KT ; 
mo (pop- 
mysie T1lO OTbITH. JAHHBIM 
OneuHoBan dear 107 1,7-107 30: 1852 644 585,630 | cpeaH.t 
KuCOTA 6505690. f ‘639 
590 , 540 e TH- 
5% pacrrop (3,2 | 407 | taeto7 35-13,2 | 5382] 215259 \ A 
ouleaTa 
HaTpHusA 


OOnapyKeHo, ITO HHAKTHBHBIC KUAKUe Cpelbl (OKTAH, BaSeIMHOBOe Maca 
C YBeIMYeHHeM CTeleHH WepopMalwH YBeNMYHBAIOT 71, ITO MOKHO OOBACHH 
BbIJaBMUBAHHeM CMa304HOH MJICHKH, MpOpbIBOM €€ B OTJEIbHbIX MecTax H OOP 
30BaHHeM aTe3HOHHbIX MOCTHKOB, B COOTBETCTBHU C TpecTaBseHHamu Boys 
Ha (*). OHaKO B MOBEPXHOCTHO-aKTHBHBIX Cpeflax C yBeIHYeHHeM cTeneHH Jf 
(bopMalluM yMeHbIuaeTca Cua TpeHHA H 7, (puc. 2). IToT pesynbrar HaxoNung 
B IIpoTHBOpewHH Co B3raaqamu Boyfena. YMeHbuieHHe COMpOTHRMeHUA cpe 
TOHKOFO NOBepXHOCTHOrO cylo” (1) NpH yBeIHYeHHH cTeneHH JetopmMalun mpe 
MCXOMHT B pesyvIbTaTe aCOpOMMOHHOrO MviacTHpUuuUpoBaHHA (CHHKeHHA Py 
Rela TeKy¥ecTH 39TOrO CIOA), KOTOPOe YCHMHBaeTCH C POCcTOM Harip s»KeHH! 
BBISHIBAIOMLErO esopMallMl0 MeTasla, KaK 9TO cuefyeT u3 paboTt I]. A. Pebui 
qepa wu corp. (°). Anasornunpie adbexTar O6HapyxKeHbl TaKxKe B pyre 
pa6orTax. | 

Tak, B (7) 06HapyxKeHO, YTO KoobuNMeHT TpeHUA IPH CKO KeHUH CTAaIH 
cTaIH B IpHCyTCTBHW AaKTMBHOM CMa3KH (OKTHOBOrO cuupTa) c yee mnie 
yAembuoro JaBmenua c 10,8 fo 95,7 k T/cem? nagaer c 0,105 go 0,053, aI 
MOXeT ObITb OObACHEHO ANCOPOLMOHHLIM MlacTuuIupoBaHHeM MeTasa B TO 
yalilieM cy0e. 
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Cnenyer MMeTb B BHJAY, TO B YpaBHeHul 


P75, 4-H AS (5) 

e 
MAHMe AKTHBHOH CMa3KH IpOABJIAeTCA TOJIbKO B BeRMUHHE mepBoro wWieHa 
Oro ypaBHeHHA, 4 HMCHHO B Be/IMYHHE 7, OOpasylouleroca nuacTHunupo- 
HuOoro cox. Bropoli wien storo ypaBnenun HAS, BbiIpaxkaioulult OOneM- 
I€ CBOHCTBa JesopMupyemMoro McTaa, MOUTH He 3aBHCHT OT IIpHCYTCTBHA 
<ayeciBa CMa3KH. TeM CaMbIM NepBbiii weH STOrO ypaBHeHUs JlaeT BO3MOX- 


kl /mm? 


26 t 


24 


40 60 60 mm? 


Puc. 2. U3meHenne 7, B 3aBHCHMOCTH OT MoUladN 
KOHTakTa (cTenmenu fedopmannu) Sx. Megupie o6pas- 
un. J—oxKtan; 2—9% pactBop NaOl 


CTb KOJIHYECTBEHHO ONeHHTb JeHCTBHE pa3HYHbIX CMa30K TIpu OOpaboTKe 
TaJJIOB aBJeHHem. 

Tlonyyenubie pe3yJIbTaTbl, MO-BUAMMOMy, MOryT ObITb paclpocTpaHeHbl 
Apyrue mpoueccht oOpaOoTKH MeTa0B JaBseHHem. IIpu Takoli TpakTOBKe 
KJHOUaeTCAH COBePINeHHO HeompeseseHHoOe MOHATHE KOSPPHUMeEHTaA TpeHHA, 
TOPOe CHJIbHO YCJIOMKHACT pacueTHble (OpMyJIbI yCHAMH, HeEOOXOAMMBIX JIA 
rO WIM HHOrO BHAA AehbopMauuuH MpH oOOpaboTKe MeTaVJIOB JaBsIeHHeM. 


Vucrutyt dusnuecko# xumun Ilocrynus0 
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Jloxnzagn Akayemun Hayk CCCP 
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TEXHHYECKAA PHSHK, 


A. A. CAMOMJIOBA u B. C. NOCTHHKOB 


BOCCTAHOBJIEHHE BHYTPEHHErO TPEHHA 
YHCTOrO AJIKOMHHUS NOCJIE CHATHA HAPPY3KU 


(ITpedcmaeaeno axademuxom [. B. Kypdtomoceim 20 II 1957) 


Uccaeqopaloch H30TePMHYECKOe BOCCTAHOBJIeHHe BHYTPeHHerO TpeHHA T1po 
BOJIOUHBIX OOpaslloB AHamerpom 0,7 MM 4 QuHMHOM 320 MM, M3roTOBJIeHHbIX UH 
qucToro amomHHHA (~99,98% Al) unpeyqBapuTesbHO JePOpMUPOBaHHbIX pacts 
*Kenvem. McceqopaHve MpOH3BOMOCb METOAOM HH3KOUACTOTHBIX Kp YTHJIbHBL 
KomeOaHHh Manon amnuautyyp (7, *). 

Bee o6pa3lbl NpelBapHTebHO OTKUTAaIMCb B CaMoM IIpHOope (B Baky YM 
~ 107° mM pr. cr.) mpu 450° B Teyenue 2 vac. Metanmorpapuyeckoe a 
moka3aslo, 4TO OOpasilbI HMeIOT JOBOJIbHO OHOPOJHbIe 3epHa, CpeAHH 
uametp. KoToppix 0,03 cm. JjebopmMalua Ha pacTAxeHHe MNpOHsBolu 
ach HarpyxKenvem oOpa3ila pM KOMHAaTHOH TemlepaType rpy3aM 
pasHoh penmunub (or 50 yo 500 r). Stu rpysbr (BKMOUaA Bec BCe 
NOABWKHOH CHCTeMbI, elcTByrollel Ha oOOpa3sell, cocTaBlsaiomui 39 1) 
Co3aBasIH HallpaAxKeHHA o, IPMBeeHHbIe B TaOw. |. 

HanpsKenve JelCTBOBasIO BO BCeXx 
cuyyanxX B TeyeHHe | aca, a 3aTe 
CHHMaJlOocb, HM uepes BpemMaA He 60 


UTAoaiwima 4 


-/.~ |-~ |. | 8/8 see 1 MuH. Ha¥HHanoch u3MepeHH 
ile — | 838 | 38 | <3 | *.*  BHYyTpeHHero TpeHua. #Pesynprag 
© ee er | ee 5 H3MepeHul NpecTaBsenbI Ha puc. | u2 


H3 puc. 1 BuAHO, YTO IPH KOMHAaT} 
50 | 227] 993 | 602 | 266 | 4500 HOH TemMllepaType BHYyTpeHHee TpeHu 
100 | 358] 854 | 545 | 240 | 4260 YMeHbIaeTCA IpHOMH3HTeEMbHO TO 9K 


ae oS ue a a oe MOHEHIMaJIbHOMY 3aKOHY H Tem OpicTpee 
Ot 4. © 
400 | 1419 | 573 | 424 | 446 | 2800 UCM SonbmHA rpy3 Obl MpHnoxKeH 


500 | 1374 | 518 | 403 | 493 | 2300  OOpasiy. Hayanbuoe BHyTpeHHee Tpe 
Hue OYeHb BeHKO. BuyHMO, OHO Te 
Combe, 4YemM OOJIbINMM rpy3OM Obl MpeyBapuTenbHO ecbopMupoBaH ona 


KoneywHad BeMuHHa BHYTpeHHero TpenuaA (npu foo) noUTH OMHAKOBA JI 
Bcex o 600 <T/mm?, mpuo >600T/mmM? ona yBeHuMBaeTcCA ¢ pocToM o Tp 
MePHO JIMHeHHO. 

Cxofuble pesymbTaTbl NomyyeHbl UpH Temmepatypax 45 nu 80°. 3amerum 
uTo remmepatypa 80° O7M3Ka K HaYany Nosema KpuBol Q(T) x nancial 
upu 280° (78). 

CopepleHHO aHaJOrMYHble pesybTAaTH! ObIIM HeaBHO TOuyYeHbI aBTOpaMyh 
[WIA TaTHHOBOK NpoBosoKH (WucTOTHI ~ 99,97% Pt). OqHako Aa SsTOrO MpHy 
IJIOCb BC€ H3MepeHUA NPOBOJMTb Up 500°, Tak Kak Ip KOMHATHOH TemnepaType 
NPHMeHABIUMECA Harpy3kKH HuKakoro sddekTa He JaBau. Cueqyer OTMeTHTB! 
uTO Hp Temuepatype 740° naOmiofancsa 3HauHTeIbHbI MaKCHMyM BHYTpennere 
TpeHuA (peBbiuaiomul BHYTpeHnee Tpenue pH KOMHAaTHOTi Temuepatype | 
~160 paz), a remnepatypa 500° coorsercTByer Hau¥auy Toybema KpnBoh Q(T 
K 9TOMy MakcumMymMy. MaxkcumyMm 9ToT, Kak HU JA ApPYyruX YNCTHIX MeTaJIVJIO! 
(’, 78), o6ycnoBneH, MO-BHJUMOMYy, CABHTOM M0 rpaHulaM 3epeu. 
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HeoctaTok skcnepHMeHTabubix Jannbrx (713) ye nosBomser c JOCTOBep- 
\CTbIO TOBOPHTb O MEXAHH3Me BOCCTAHOBJICHHA BHYTPeHHero TpeHHA MeTaJJIH- 
eCKUX OOpaslOB, HCMbITABLIMX MpekBapUTeMbHYIO, HYCTb Hake HeOOMLUTYIO, 
popmatnto. Hexoropyto ACHOCTb B STOT BONPOC MOXeT BHECTH SHAHHE TeNVOTHI 
ATHBAUMU Mpolecca BOCCTAHOBJICHHA BHYTpeHHero Tpenun. BemwunHy TenmIOTE! 
KTHBaUMH MOXKHO ONpeAeIHTb celyrouluM oOpa3som. TocKoupKy BoccTanoBue- 
H€ BHYTPCHHerO TpeHHA Mocwie CHATHA HArpysKUW MPpOWCXOAUT MOUTH MO 9KCIO- 
CHIMaJIbBHOMY 3aKOHY, MOXEM CUHTATb, ITO H3MeHeHHe BHYTPeHHero TpeHHsA 
3aBHCHMOCTH OT BpeMeHH OyjeT HO,uMHsTECHA (19) 3aKoHy 


Q = Qe + (Qoaa Qala te, (1) 


ne Q) — MaKCHMaJIbHOe BHYTpeHHee TpeHve, KOTOPOe UMeeT OOpasell B MOMEHT 
pemenu ¢ = 0, T. e. cpa3y nNoce CHATHA Harpy3KU; Q.— paBHOBecHoe 3Haue- 
Me BHYTPeHHerO TpeHHsa [pH foo (NpakTHyecKH MpH ¢, paBHOM HeCKOJIDKMM 


q 20 40 60 80 1G0 mun. 


uc. 1. BoccraHopseHue BHYTpeHHero TpeHHA Q YHCTOFO AJIIOMHHUA MPH pasJIH4HbIX TeMMepaTypax 
MoOcyie CHATHA Harpy3KH: a — 50 r; 6 — 100 r; 6 — 200 r; e — 300 r; 0 — 400 r; e —500 r 


acaM); t— MapaMeTp, 3HaveHHe KOTOPOrO 3aBHCHT OT TeMMepaTypbi HU3Mepe- 
WA WM HallpaAxKeHHA oc. 
Tlonaraem 
i Toe oe (2) 


ye E (co) — 9HeEprHA aAKTHBaWHH polecca BOCCTaHOBJICHHA BHYTPeHHero Tpe- 
Ms; o — HallpaxKeuHve, co3sqaBaemoe rpy30m P COBMeCTHO C BeCOM TOJBHXKHOL 
ACTEMbI, IPHKpelweHHoH K OOpasuy; T — aOcomoTHan Temuepatypa. 

C wesbio HaxoxKeHua BelnuHHb! E(c) 6blm0 MpoBeyeHoO TPH CepHH .OMbITOB 
pH pasHbix Temnepatypax (puc. 1). Bpemena penakcauuu t, COOTBETCTBYIOMINe 
aSHbIM TeMMepaTypaM MH pasHbIM HallpsxXeHHAM, TMOJyYeHHbIe W3 ypaBHeHHsA 
|) Mo JjByM TOUKAaM B MOMEHTHI BpeMeHH f¢, H /y,1IpHBeeHbI B TaO. 1. HeckonbKo 
OBbIIeHHbIe 3HayeHUA 7’ Ipu Harpy3Kax >300r u pH Temuepatype 80° o6nsac- 
AIOTCA,IO-BUUMOMY ,3HaUHTeIbHOH NOMISYYeCTbIO aJOMHHHA B STHX YCJIOBHAX. 


#229 


o 


B pyukuun 1/T (pvc. 2). PesysibTaTbl BBIYHCJIeHHU MIpHBeeHbl B tTaOn. 1. Ka 
BUHO M3 TaGIIbl, GHeEPIUA AKTHBaWMA Mpowecca BOCCTAHOBJeHUA BHYTPeH 
Hero TpeHisi — BeNMUMHAa HeOO/bINaA MO CpaBHeHHIO C ReJMUMHOH SHEPrul 
akTuBaliuu caMogubpy3nn, paBuoli 33 000 Kau/Moub (**). YMenbuenne ee ¢ yBe 
jlauenuem o Boose mouaTHo (2°). B pa6ote (1°) Oba BepBble IpHBeeHa NpH 
ONWKeHHAasT OLCHKA SHEPHH AKTHBALMH MpOlkecca BOCCTaHOBMeHHA BHYTPeCHHET( 


Tloup3sysich ypaBHeHuem (2), MOXKHO OMpeAe1HTb E(c) u3 rpadukos In / 


295 30 iggy S18 330 
cay ae 


Puc. 2. 3aBucuMocTb OT TemMepaTypbl H3MeHeHHA Bpe- 

MeHM pelakcalHH Mpowecca BOCCTaHOBJIeHHA BHYTPeH- 

HerO TPeHHA aJIOMHHHEBHIX OOPa3HOB, MpeABapHTeJIbHO 

TepopMUpoOBaHHBbIX pasMM4YHOH Harpy3KoH. OSosHayeHHA 
cM. puc. 1 


TpeHua (MeHee 10 000 kaan/momp). B pa6ore (1%) Ana 9HeprHH akTHBalau 
fipouecca BOCCTaHOBJIEHHA BHYTPeHHeErO TPeHHA XOJIOMHOTAHYTOFO aJIKOMHHMA 
(oOKaTHe ~95%) NomyyeHa BemuuHHa 5 960 kan/Moumb. Cromb MaJsIble BeJIMUHHBI 
9HeEPrHH AKTHBaWHH Mpollecca BOCCTaHOBJICHHA BHYTPCHHeroO TpeCHHA LOBOPAT 
O TOM, UTO STOT Tipollecc He Auddpy3HoHHbIN, TaK Kak Npolleccam Auddy3uu u 
camodudpy3HH COOTBETCTBYIOT, KAK H3BeECTHO, 3Ha¥HTeJIbHO OONbIUIHe SNeprHy 
aKTHBAMHH. CileqOBaTebHO, B Mpotecce JedhopMalluH NO] BIMAHHeEM Harpy3ku P 
CO3MaIOTCH TaKHe HECOBeEPIWIeHCTBA, JBHXKeHHe KOTOPHIX (MpHBOAAMee K paccesA- 
HHO YIpyrok SHeprHun) B Ose HANpPAKeHHH, CO3aBaeMOM KoOeOsOMLeHCA HHep- 
UMaJIbHOH NOJIOCOM, MpHKpelvieHHOH K HWKHeEMY KOHUY oO6pa3iia, He CBA3aHO 
C OOJIbIIOH SHEpruelt akTHBALUH. 


Kemeposckuit rocyapcTBeHHbilt Tloctynu1o 
mewarorMuecKut HHCTHTYT 10 IX 1956 
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Aoxaagn Akagemun nayx CCCP 
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TEXHHYECKAA PH3HKA 
J. M. TOJICTOM u NAHb BHHb- AAO 


O CKAYUKE CHJIbi TPEHHA MPH OCTAHOBKE 
([Tpedcmasaeno axademuxom IT. A. Pe6uxdepom 2 II 1957) 


OGecneveHve MaBHOCTH MeJIeHHBIX TepemelleHuii, Tr. e. SopbOa c PpuK- 
OHHBIMH aBTOKOJIeOaHHAMH, a TaK2Ke MCHO/Ib30BaHHe HM MpOBepKa CYUeCTBYIO- 
(xX TEOPUH 9THX KoMeOaHUH (1°) 8aTpyAHAIOTCA rMaBHbIM COpa3soM CuleYIOWLU- 

IIpHuHHaMH. 

1. OrcytTcTBve CBexeHH O HaMHUHMM HW BeEMYHHeE MPHOBeHHOrO CKauKa CHIBI 
eHUA TPH ocTanoske (*), CyMleCTBeHHO BJIMMIOMero Ha yCNOBHA ycTpaHennaA 
TOoKOeOaHHl (°). 

2. OTCyTCTBHe SKCHepHMeHTAIbHBIX JaHHbIX O CKOPOCTHOL 3aBHCHMOCTH 
Jbl Tpe€HHA MPH CKOPOCTAX CKOJIbKCHHA, MCHBIUNMX NpumMepHo | mm/cex *. 
IHHbIe Wid OOMbWHX CKOpocteli (°) BecbMa pa3HopeyHBb. Mexyy Tem, aBto- 
jeOaHHA C OCTAHOBKaMH OONeryaoTcCHd HME€HHO MaJIOCTbIO CKOpOCTH, Tak TO 
AaHMe CKOPOCTHbIX XApaKTePHCTHK BOOMACTH BECbMa MaJIbIX CKOpOCTel OCOOeHHO 
KHO JVI KOHKPeTH3alHH H NpOBepKU Teopui (PPUKUMOHHHIX aBTOKOebaHHh. 

Ileppnii H BTOpO BOMpOcbI TeCHO CBA3AaHbI, TAK KaK HallpaliMBaerca mpe- 
lO*KeHHE, UTO “MPHOBEHHbIH CKAYOK» CHIbI TPEHHA MPH OCTAHOBKe B JeHCTBH- 
IBHOCTH OOyCJIOBIeH BeCcbMa GoubWIOH KpyTH3HOH Mayarouleli cKOpocTHoli 
DAKTeEPHCTHKH CHJIbI TPeEHHA MPH CKOPOCTAX CKOJIbKEHHA, NPHOMHKAIWUXCA 
tyio. JleHcTEHTeIbHO, PaKTOPbI, BbISbIBAIOMHe POCT CHJIbI CTATHYeCKOTO TPe- 
A CO BpeCMe€HEM T1CCJI€é OCTAHOBKH, JOJOKHbI HAYHHATb MPOABJIATLCA elle LO 
JIHOH OCTAHOBKH. 

CiO*KHOCTb YCTpaHeHHA MepBoro H3 yKa3aHHbIX 3aTPYAHEHHH BbITeKaeT, Ha 
DBLIN B3TVIA, H3 YCJIOBHOCTH MOHATHA «MrHOBeCHHOCTH» BOSpaCcTaHHA CHVJIbI 
Hua. B OTHOUICHHH %Ke BTOPOTO 3aTPYAHEHUA CO3qaeTCH Kak Obl MOPOUHbIt 
yr: OOaCTb MaJIbIX CKOPOCTeH CKOJIbKeCHHA OCOOeHHO HHTepecHa MIA YTOU- 
IMA TEOPHH PPHKUMOHHBIX ABTOKOJeOaHHH, KOTOPble B CBO] OFepej[b OTBETCT- 
JHbI 3€ HEHSYYeHHOCTh 9YTOH OONAaCcTH. 

Jima upeoqomenua STHX TPyAHOCTeH Obi] BUAOH3MeHeEH MpHOop, IPHMeHsAB- 
ica OJHUM 43 Hac (°) pH ucceOBAHHH BeCbMa MeJVICHHOFO CKOJIbKeHHA 
epCHbIX CHCTeM TO TBeEPpAbIM TOBepxHOCTAM. CxeMa H3MeHeEHHOTO IpHoOopa 
CTaBseHa Ha puc. |. 

Merannuyeckuii nom3syH A NOKONTCA Ha TpeX HOKKAX Ha MOCKON MeTaJIH- 
KOli MuiacTuHke C, ycTaHOBseHHOH ropH30HtTambHO. Homxku uMeIOT panyc 
iBH3HbI OKOO 2 CM B OOsacTH KacaHua c HsacTHHKOH. [lomsyH 3aKkpellJieH 
amke P, 43 JopasIOMHHHA, COeAMHAIOMIeH Nom3yH c Jemmdepom JI. [IpoTuso- 
IT p cayKuT Jd COBMeIeHHA WeHTpa TH2KeCTH BCeli MOABM2KHOH CHCTEMBI 
epTHKaJiblo, Mpoxogaweli uepes uenTp nomsyHa. Hutu nogsBeca H cnyxar 
IbKO JIA TpajlyHpoBKH emndepa WH pW H3MepeHHH CHJIbI TpeHHA YaJIeHbl 


* Vcxmtouenne coctaBuset padora (°) no H3MepeHHto CHJIbI TPeHHA CTA M0 HHHI0 H CBHHILy. 
JOTOHHbIN POCT CHJIbI TPCHHA CO CKOPOCTbWO B OOIACTH MaJIbIX CKOPOCTeH YCTPaHA.T ABTOKOVIC- 
4A Ha 9THX MATKHX NOMKMaLKaX WH NOSBONH HCCeLOBATb OOMacTb cKopocteli 0 10-1° em/ceK 
ipoctefiniem TpHOometpe. B pabote (“) cHula TpeHHA ONpeesANACh MPH CKOPOCTAX JO 30 u/cex, 
{@TOUNbIM H KOCRCHHBIM IYTeM: TO MHHHMyMaM OCMJWIorpaMM aBToKOJleOaHHii NowsyHa pH 
IbIX CKOPOCTAX JIBHKYUeHCA MOAKNaIKH Oes yyeTa CHJIbI HHePHH. 
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Tlepeq u3MepeHAMH TMOJ3YH OTTAPHBAeTCA BJIEBO npaneE apres A 
3arTem serKull IpAMoll CTabHOML MpOBOMOUHbIN CTepxKeHb CHa ‘pI ‘ 
ka Kp, 4 MOJ13yH HadpHaet 3aMefWIeHHO ABHTaTbCA BIpaBo mo, Mee Ma i 
walollelicd BOSBpallariuleH CHVJIbI, co3yjaBaeMohH mpyxHHoK Ki Dian 
jemudup yloulel 2*HAKOCTH JK 1puMenaJicaA pacTBop KaHHpowu B - ee 

KOHICHTpalluH, UTOOb! CKOPOCTH CKOJbKeCHHA MPH MaRS i om 
unpt Ki we mpesbuuam oKono 100 pu /ceK (y= 3-10° nyas). IIpu ato ay ; 
jeune He mpespiuaet 5-104 cm/cex”. IIpu KoappulvenTe TpeHHA, HallpuMe| 


& 


ae 


ee Ke 
a) 


ee, q 


[tw 


os 


sane) St < 


u=0,1 sTo coorBercTByeT OTHOMIeHHIO CHJbl HHepUMH k cCHae TpeHl 
ma/umg <5-10°8, 
YpaBHeHve J BWXKeEHUA NOM3SYHA MOMHO NOSTOMY HaNuCcaTb B BUTE 


F (x) — 9 (dx/dt) — f (dx/dt) = 0, 
| 
rye F(x) — cua TATH UPy*HHbI, ABJIAOMLaACA OHOSHAUHOl HW M3BeCTHO! | 
rpadyupoBku (byHkUMe KOOPAUHATbI MON3yHa X, OTCYHTHIBACMOM TO MUKP 
BuHTy Bi muKpockona M c Trounocrbio Jo 0,01 mm: ¢ (dx/dt) — conpoTuBpsmeH 
Hemmepa, OAHOSHATHO 3aBHCAILee OT CKOpocTH Momsyna dx/dt = v np Toc! 
AHHOM Temmepatype; f(dx/dt) — cuna Kuueruyeckoro Tpenua. M3 ypapnenus * 
cleqyeT, ITO B YCOBMAX ONMCHIBAeMBIX H3MepeHHH Cuwla TpeHusa f(v) OMHOSHA 
HO OMpejedseTCA 43 usMepenuit x(t), WockoubKy “u3BecTHE! F(x) u o(v). pu am 
M3 OJHOM CepHH H3MepeHHH KOOPANHATH! X B *yHKUMH BpemMenuv ¢ C TOMOUIE 
mMukpockona M uw cekyHoMepa MbI Nomyuaem BCIO KpuByrto f(v) — oT make 
MaJIbHOM HavaJIbHOH CKOPOCTH NO CKOMb YrOAHO MaJIbIX CKOPOCTeli pH yCOBH 
OHaKO, UTO BO BC€M HHTepBase CKOpOCcTeli pesybTUPYIOUlad XapakTepucTH 
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MeHuMo. I[Ipu3HakH 93Toro, B BUye 
*KaykooOpasHoro JBINKeHUA TNos3y- 
ia, HaOO0JaHCb HaMH JIA cBex*Ke- 
HUMILCHHbIX MOBepXHOCTeH, H3Mepe- 
(IM C KOTOPBIMH TOSTOMY OTJIOXKeHbI 
a Tlocsleyyroulyto paooty ¢ ene 6o- 
s1ee BASKHM Jlemudepom. 

)} Ipayyuposka jemudepa mpons- 
BOAMNaCb HelMOcpeACTBeHHO Tepe 4 
Mocyie KaxKOrO H3 H3MepeHuit CKO- 
H)OCTHOH XapaKTepHCTHKH CHVIbI Tpe- 
"ia. CucTemaTuyeckoro pacxoxkJe- 
HMA TOUeK JO H Moce H3MepeHusA He 
1aOoJanocb. PpakyuposKka Jemndbe- 
a, T. €. H3MepeHHA o(v), TpoH3sBo- 
{Wlacb Ha TOH Ke yYCTaHOBKe Cc M0- 
Woub1o moyBeca H—IT, Bo3spatrato- 
Wad CHa KOTOporo yYHTbIBAAaCb. 
H3mMepeHuat MrHOBeHHOTO CKauKa 
‘HJIbI TDCHHA IIpH OCTaHOBKe IIpoH3- 
OJMJIHCb CleqyIOulHM OOpa3som. 3- 
MepaANICH CKavYOK CHJIbI TpeHHA pH 
ATHOBCHHOH OCTaHOBKe, KOTOpad MO- 
KeT ObITb OCYIIECTBIeHa TOJIbKO IpH 
I3M€H€HHH 3HakKa ckopocTH. Korja 
IOJISYH MeJICHHO JOXOAUI C TOUHO- 
THIO Jo 0,01 mM Jo paBHoBecHoro 
IOJOXKCHHA Xo, COOTBETCTBYIOMLEro 
IpeJeIbHOMY 3HAYeHHIO CHJIbl KHHe- 
"HueCKOrO TpeHHA fy, UpyxuHa Kec 
OMOILbIO BHHTa By HacTpavBasacb 
ja yceumue Fy=f (Xo — S)= 
§=—(2fot+s), rae S2—oTcyer 10 m1Ka- 
1e S2 (puc. 1), X.— OTCYeT 0 WIKa- 
te Si ¢—TpOHW3BOJIbHaw BeIMUHHA. 
JaHbiue, YEM HaCTyNasa NOHaA OC- 
JaHoBKa MOJI3yHa, NeTA Ha JIEBOM 
‘OHIe MpoBomoyHoro cTepxKHA E Ha- 
KMbIBaIacb Ha cyerKa OTTAHYTHIL 
smpaBo KpiouoK Kp. IIpu m1aBHom 
THYCKaHHH OTTAHYTON IpyxKuHb Ko 
3 MOMeHT Hayasa clenmeHua E c Kp 
(IpoucxoOAU CKaYOK BHeIIHeH CHIBI, 
(elicTBy!olleH Ha NOJ3YH. STOT cKa- 
10K paBeH YCHJIMIO JeBol IpyKHHbI, 
me. Fo = —(2f, + 2). On gomKen 
RbISBaTb JIMIb MTHOBCHHY!O0 OCTAHOB- 
<y Mom3yHa Cc Mocse{yIOUM CKOVIb- 
KeHHeM BJIeBO, eCJIH MIHOBCHHbIM 


i7 JAH, tr. 114, Ned 


‘(v) + ¢(v) aBnaetcs Bospactatomeli. 
Mal BOsBpallatonlen CHibl F(x), MOHOTOHHBIH B YCJIOBHAX HallHX H3MepeHnii, 
ONPOBOANaeTCA POCTOM ColpoTuBNeHUA 9(v) + f(v), H ypaBHenne (1) Henpu- 


‘KayoK cHubl TpeHua AFy<e, T. e. CCH M3MeHeHHe CHJIbI TpeHHA 
NeHT H3MeHeHHA 3HakKa CKOpocTH (MIHOBeHHOM ocTaHoBKH), paBHoe [—(fo + 
4+ AF.)|—[fol = — (2fo + AFo), m0 aOcOJIIOTHOMY 3HaUeHHIO MeHBbIUe CKauKa 
3HelHell cub! F2. Hao6opot, H3MeHeHHA 3HaKa CKOPOCTH He IPOHCXOMHT, T. e. 
IPOWCXOAUT MOIHaA OCTAHOBKa, eCJIH e<  AFo, T. €. CCH H3MeHeHHe BHEIIHeH 
‘uibt Fs 10 aOCOJOTHOMY 3HAYeHHIO MCHbLUe H3MCHCHHA CHJIbI TDCHHA, COIpo- 


B unteppase, rye 9TO He COOmMOoJaeTCA, 


100 t/cek 


50 


Puc. 2. CxopocrTupie xapakTepucTuku TpeHia 
CKOJIb2KeHHA ctatH AIT mo Tow xe cTasIH pH 
N =105,8 [. I—3—nocne o6pa6orku Kpy- 
POM ¢ 3epHHcTocTsio 60 (MakcHMaJIbHad MOBTO- 
pAroulaaca BbIcoTa HepoBHocTeh H., = 3,8 pu, 
war HepoBHocteh L = 22,8---31,5 uw) mpu 
eCTCCTBEHHOH aNCOpOMHOHHOHM cMa3Ke, C Mpo- 
THPKOH OT Tb Nepen u3sMepeHuamu; £—7 — 
nocwe waHpoBaHid Ha HarkayHon Oymare jlo 
Lele =0,14uuHL=2,5 wc nocnenyromum Ha- 
HeceHHeM OJICEHHOBOM KHCJIOTHI U Y AasleHveM Ya- 
CTH CMa3KH TIpOTHPKOH (PuJIbTPpOM MO cpesHelt 
TOJMMHEI OcTaTouHOrO clloa h= 0,14 +0,17 vw 
(cepo-romy6oh upet 4-ro nopsnKa); S—10 — 
TO 2Ke, C YaJIeHHeM YaCTH CMa3KH JO HcuUe3- 
HOBeHHA WBeTOB 1-ro nopaaKa (h< 0,07 yu); 
J1 wu 12—nenocpercTBeHHo mocie maHpoBa- 
HHA JO Hon =O0414 4 L==2,5 py 11 —nyrox- 
HHH mpeyel KoappPuuHeHta KHHeTHYeCKOLO Tpe- 
Hua; 12-—cTaTHuecKoe TpeHve 4wepes ~ 1 muH. 
mlocme OCTaHOBKH 


B MO- 
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Book aloulero U3MeHeHHe 3Haka cKopocTH. Ouesuguo, uro AFy paBHO MHHMMAJb- 
HOMY 3Ha¥eHHIO, ¢, BbISbIBAOIeMy H3MeHeHHe S3Haka CKOPOCTH BMeCTO TlOJIHOn 
ocTaHoBKH. MU3mepenua AF, MoryT MpOHSBOAUTbCA H IPH ABMAKCHHM MOSHE 
BuleBo, c TOH pasHulleli, YrO Tora CKaYOX BHeLIHEH CHJIbI MOCTHTAaeTCA CKHABIBA- 
uuem E c kpiouka Kp. M3mepenua MpOusBOAUIMCh AIA OMHAKOBOTO MaTepHada 
aCTHHKH HM HOXKeK MOJ3yHa pH MOCTOAHHOM HOpMasbHOl HarpysKe (PHC. 2). 
Bausuve HopMabHoli warpy3kH, IpHpOAbl TpyWWMXCA MeTaJJIOB H IPHpOsbl Ppa 
HHUHOM CMa3kH Oyler UCCMeMOBATHCA BO BTOpoli craquu padoTsl. OcTaerTca Tak 
2Ke IPOMOIMKUTH UCCIeOBaHHe BMAHUA MHKPOreOMeTPUM MOBepXHOCTeH H TOM: 
WIHMHbI CIOeB PpaHHYHOH CMa3KH. 

M3 nomyyeHHblx JaHHbIX BUHO, YTO BO BCeX HCCJeAOBAaHHbIX CIyYaAX TPe 
HUA C TpawHuHol CMa3KOl, H B TOM YHCe AIA MOBepXHOCTeH C eCTECTBEHHO 
aJICOpOUMOHHOM CMa3KOM, CKOpOCTHbIe XapaKTePpHCTUKH CHJIbl TPeHHA 3HauHy 
TCJIbHO OTMMUAIOTCA OT WHHeHHOM 3aBucuMocTH. IIpu 100>> v>15 p/cek kpyTu3H 
XapaKTepMCTHK CPaBHUTeIbHO Mala, HO Ip JaJIbHeHIeM YMeHbINeHHH CKO; 
POCTH OHA pe3KO H IporpeccuBHO BospactaeT. M3mepeHHA MrHOBeEHHOTO CKauKé 
CHJIbI TpeHHA, IpOW3BeJeHHbIe METOJOM, ONHMCaHHbIM BbIlIe, MOKa3aJIM, YTO Ta 
KOli CKaYOK BO BCeX HCCIeAOBaHHBIX culyuaax (KpuBbie /—J0) orca 

1m 
v0 ° 
BIpeselax MOPpelWHOCTH U3MepeHNA CHI, COOTBETCTBOBaBUeH He Gove | % OT fo 

Ha6OsmogenHbli xapakTep 3aBucuMmocTH f(v) ycoxKHAeT 3aauy yTOUHeHE 
TEOPHH PPHKUHOHHHIX ABTOKOMeOAHHH, MOCKOJIbKY aHaJIMTHYeCKOe BbIPaxKeHnH 
f(v) HomRKHO ObITh BBeMeHO B YpaBHeHHe ABHXKeHHA KOJeOMIOWeHCA CHCTEMB 
OjHako B IpHOmMKeHHOM TeEOpHu Ppe3KHM POCT CHILI TPeHUA MPH CTONb MaJIby 
CKOPOCTAX MOKET PACCMATPHBATLCA KAaK CKAYOK IPH OCTAHOBKe. 

KpyToH mporpeccupyloulur pocT CHJIbI TpeHHA IIpH YMeHbIMeHHH CKOPOCTI 
CKOJIbKEHHA, HECOMHEHHO, CBA3AH C YBeJIMYeHHEM BPE€MeHH <IIpOTHBOCTOAHHA 
BbICTYNOB TPYyWHxXCH MOBepXHOCTeH, YTO BeeT K pocTy sdbeKTHBHOH cy 
HOW MNOWAaH KOHTAKTOB 3a CUCT CMATHA BLICTYNOB HU, KaK OTMeTHI B. B. Jep 
THH, 3a cueT Ooee NOMHOTO MOKAIbHOTO BbI,ABIHBaHHA TpaHHyHO cMa3sK 

Bnpouem, HaOs0JeHHbIM HAMH XapakTep 3aBHCHMOCTH f(v) He ABJIAeTCA val 
BePCaJIbHBIM JIA MeTAJIOB, TaK KaK IPH CKOJbKeHHM TBEPAOTO MeTasia T 
BeCbMa IJIaCTHYHOMY, CYAA NO pesyJIbTaTaM JIA CTanH Ha HHAMU Hu CBuHLe (® 
mpeoOsmaqaer adibekT HeNpepbIBHOTO MponaxvBaHHA MATKOrO MeTawua oe 


T. €. HavasbHoe 3Ha4UeHHe CHJIbl CTATHYeCKOTO TPeCHHA COBMaaeT C fo = 


MaMH TBepfOro, YTO BeeT K MOHOTOHHOMY POCTY CHJIbI TDeHHA C POCTOM CK 
pOCcTH IIpH CKOPOCTAX elle MEHbINHX NOPAAKOB. 

B kayecTBe noOounoro pesyJibTaTa cyleqyeT OTMETHTb ONTHMyM cpeyHe 
TOJIMIHHbI COA CMA3KH, HaHeCeHHOM Ha WepOXOBaTYIO NOBepXHOCTh (cp. TOUK 
11 c kpuppimu 4—7 u S—10 puc. 2). C pocrom komuuectBa CMa3KH CBepX ONTH 
MYyMa YBeJMYNBAeTCH HCTHHHAA MWOWAab KOHTAKTa TpaHHYHBIX CsOeB 3a Ce 


3allOoJIHCHHA BilayMH NOBepxXHOCTeH, 4TO BeJleT K POCTY CONPOTHBJICEHHA CKOSE 
2KCHHEO. 


MockoscKuit CTaHKOMHCTPyMeCHTAJIbHBIH ~MHCTHTYT Ilocrynuso 
um. Vi. B. Cranuna 30 I 1957 
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XHMHA 


A. ©. BOMIIE, H. B. MOHHYU, H. ®. TYPHULBIHA u JI. B. HBAHOBA 


HOBbIE NPEBPAINEHHS MMPHAMHMEBbIX COJIEM HW CHHTE3 
y-AMHHOSAMELMMEHHbIX NHPHAHHOB 


(I1pedcmaeneno axademuxom A. H. Hecmesnoeoim 19 VI 1957) 


Panee HaMH Obila NpeAUpMHATA NOMbITKA PasOMKHYTb MMPHAHHOBOE KOVIbIO 
® ¥-aIKOKCH- , PCHOKCH- H MeTHMepKaNTOSaMeleHHBIX NHPHAUHAX [elicTBHeM 
fa x0p-(2,4-q7nHHNTpodhenunathl) MMpHAUHOBEIX OCHOBaHHM (1) apomaTuuecku- 
HM aMHHaMH ('). Oka3amocb, uTO NpH 3STOM MHpHAMHOBCe KObIO He pac- 
JenJIneTCH, @ MPOHCXOANT 3aMmellleHve aJIKOKCH(MeTHJIMepKaliTo-, (eHOKCH)- 
PyNUbl Ha OCTaTOK apomMaTHyecKoroO aMHHa, C OOpasoBaHvem xvlop-(2,4-qH- 
HMTpodeHuatos) y-apHwamunonupugunos (II) (4): 


NHiAr (ae 
| x + NH» Air | ‘S) 
+o PR +7 Gy 1 WZ 
N Ee, 
CHINO»). CeH3(NO,), W+N9- 
1 
Yi 
R=AIk O—, CHsS—.CgH,O— tb, 
2 
V 


B janbueliiem HaM yflaJlOCb OCYIIeCTBHTb PaspbIB IMPHANHOBOFO KOMbUa 

{-AJIKOKCH(MeTHJIMepKallTo-, @eHOKCH)NMpHyuHax pu jelicTBHH Ha 93TH 
oeqHHeHHaA OpomucToro WHaHa M apoMaTHYecKux amuHoB (*). IIpH stom 
Dua nosyyenbl comm fvaHHOB. f-aJIKOKCH(MeTHMepKanTO-, (eHOKCH)3a- 
eLICHHBIX IJIyTaKOHOBbIX aJbyeruyos (Ill). 


R 

ArNH—CH=CH—C=CH— CH= HAs Br 

(p) (a) 
m 

R=—OAIk,—SCH3,—OCgH; 
Ws sTux coequHenuii B-amkokcn3amemenupe (I]; R= AlkO—) otan- 
aloTcaA OOubUIOl HeyCTOMYHEOCTbIO yKe B KPHCTaHYeCKOM COCTOAHHH *. 
JcoOCHHO HeyCTOMYHBbI HX CIIMPTOBble PaCTBOPb!, KOTOpHIe ObicTpo oGeciiBe- 
MBaloTca mpH HarpepannH. IIpu xpanenuu mpenapatos, ocobeHHo B seTHHe 
(eCALLbI, OHH TOCTeNeHHO MpeBpalllalotcHA B CaOO-%KeJITHIe KPHCTaJVIUGeCK He 
lellecTBa, TponutTanuble *XH_AKOCTHIO. HecKosbKo Oonee ycTowumB Opomruy- 
aT juanuaa B-PeHOKCHrAyTaKOHOBOrO aJbferufa. OfHako, pu AMTebHOM 
paHeHuH UH pv HarpeBaHHH OH TaKxKe pasmaraeTca. 
Ucceqopanve KpHCTaIMYeCKMX TIPOLYKTOB, TOJYYeHHBIX B pesyJbTaTe 
ipeppamenua cone guanunop (III; Ar=C.H;—, R = — OAlk, — OC,H;), 


| * Dro cOcTOATeENbCTBO, NO-BHAMMOMY, NOCy2KHO NpHYHHOK HeyLayHbIxX ONBITOB 26epta 
lO paciiienseHHiO Y-MeTOKCHMMpHAnHAa OpOMHCTHIM IWHaHOM HM aHHsIMHOM. Emy He yfasioch 
Wpilenut OpomrufspaT Auanusa B-MeTOKCHIyTAaKOHOBOTO avIblerujza @): 

4235° 


moKa3asi0, YTO BCe OHH ABAIOTCA OMHHM H TEM Ke BellecTBOM — Opom@enu:! 
WaToM ‘-(peHHaMHHONMpuyuHa IV (cBerTsio-xeJITbIe rHrpoOCKONHYHIe MI JIbI) 
T. aa. 192—193°, 


% 
Haiineno* %: N 8,52; 8,39; Br 24,45; 24,68 
CygHi;NoBr. Boruncaeno %: N 8,57; Br 24,44 


O6pa3z0BaHHe CoeqHHeHHA IV nmpoteKaeT 0 OOmleH cxeMme: 


OR 
i OR | NHC,H 
LON 
HC CH \ \ | 
oe Pe ree +NH,C.H,| —= |} |  +ROH : 
1\CgH;NH-+HC CH +Y Br x7 Br | 
} a +4 = 
i HiN® By | 
L-~------— 4 | CoH, C,H; 
oH Tv 
R=Chl eee 430~=CsHy—,CgH<— m T.2 
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B cayuae 8-cpenokcunpou3soguoro III B npoqyKtTax npespaleHua Ont oor 
pyxxen deo. Takum o6pasom, orkpsirad I[wvHKe peakiMa MK JIM3ally 
comeH J[MaHHsIOB rlyTakKOHoBoro avibyerufqa B N-apwsnupuyuHHeBble COM} 
MpoTeKaloulad B CpaBHHTebHO 2KeCTKHX YCOBHAX (MMaBJIeHHe, eae 
C€ KOHICHTPHpoBaHHOH CoMAHOM KHCMOTOH. uw T. J.) (4), B MaHHOM Cijy4ae 
MpOXOAHT HeOGbIuaHHO JIerko. Q 

ViccneqopaHHble mpeppallleHuA MOXKHO pacCMaTPpHBaTb KaK YaCTHbIM CJy4al 
oOuleH peakUHH 3aMelleHHA Y-asIKOKCH (PeHOKCH)-rpyuN OcTaTKaMu apomeag 
yeCKHX AMMHOB B IIMPHAHHUeBbIX COAX, COJepxKaWHX BICKTPOOTPHLaTeIb 
Hble payuKant (C,H,(NO,),—,C,H;—-) y waksuueckoro a3ota (cp. (7)) 
HecoMHeHHo, 3]ecb MIpOABIAeTCH CONPAKeHHE P-39JIEKTPOHOB aTOMAa a 


a B rpynmne —OAIk(—OC;H;) c octambHow uacTbIO MOJIeKYJIbI TMPHAUHU 
BOHM COM (CM., HalpHmMep, V), KoTOpoe mpHyaeT 9THM COeAHHCHHAM XapakK 
Tep OKCOHHeBEIX come (cp. (5)). 

Bowbwlo CKJIOHHOCTbIO K WMKIM3alMH OOsaqaeT OpomruypaT AuaHud: 
B-MeTHIMepKaliTorjyTakonoporo abyeruga (II; Ar=C,H; —, R = —SCHs) 
IIpH 9TOM, OfHakO, peaKIHA OCTaHaBJMBaeTCH Ha CTaqun OOpa3s0BaHHa 6pomM 
geHuata Y-MeTHsIMepKanTonupuyuHa. Takoe TeyeHve peaKILHH CTaHOBHTCs 
NOHATHBIM, CCIM yYeCTb, YTO ATOM CepbI B OpoMeHHsaTe y-MeTHJIMepKanTo 
TMpHAuHa HaxOWHTCH wacCTHYHO B OHHeEBOM cocTosHHH (cp. V) HM 4TO CyJb 
(POHMeBbIe COM OTIM4YAIOTCA MeHbIUeli peakIHOHHOM CMOCOOHOCTbIO MO cpaB 
HeHHIO C COJIAMH OKCOHHSA. 

Ycusenve 9JICKTPOOTpHLaTeIbHOrO XapakTepa payuKana, cBaA3aHHOr¢ 
C aTOMOM a30Ta B {-MeTHJIMepKallTONMpHAWHe, MpHBOAHT K OOMeHY MeTHA 
MepKanTOrpyntbl Ha OCTaTOK aMHHa: XMOp-(2,4-"MHuTpopeHusaT) y-MeTHd 
MepKanTONMpHyAdHa pearMpyeT Cc aPOMaTH4YeCCKHMH AMHHAMH, XOTHA HW HeCKOMbK 
Mej\IeHHee, YeM Y-aKOKCHMpoUsBo,HHTe (cp. (*)). 

Hac savHtepecoBas Bompoc 0 MOABHXKHOCTH auIKOKCHrpynnst B ranougal 
KMJlaTaX Y-AJKOKCHIMpHAHHOB. Oxka3aslocb, 4TO MpH B3aHMOJelcTBHH HOME 
THNaTa \-M€TOKCHIMpHMHa C aHHJIMHOM (B CIMPTOBOM pacTBope pH Harpe 
BaHHW Ha BOAAHOM OaHe) MpoucxoAUT oTUenNeHHe HoAUCTOrO MeTusa u OF 
pasyetca N-metuu-y-mupuyou. Mogmerusat y-cbenuiaMMnonupuyuna py 3TO 
He Obl OOHapyxKeH. 

CreqopaTeibHO, JI UpHaHua amwKOKcurpynne cnocobHocTu kK 3aMmellté 
HH1O HEAOCTATOUHO VJIMIb Nepexoqa WMKMMUeCKOrO aTOMa a30Ta B YeTHIPeN 


BaJICHTHOG COCTOAHHE, a HeoOxoyuMo, KpOMe Toro, HaJIW4uve y 3TOrO aTOM 
SMEKTPOOTPHUAaTeJbHOrO pajlKaJia. 


*Tlocne BbICyHBaHUA B BakyyMe mpu 40—50°. 
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Jlanee Obia uccneqoBaHa cnoco6uoctTh K SaMeHleHHIO Ha OCTATKH apoMa- 
PHuCCKHX AaMHHOB (eHOKCHrpynn B HoMeTHaTe y-benokcunupyyuna. OrTmen- 
Pe HE TasOHAHOrO apna (NO pelicIBHeM apomaTHyecKoro’ aMHHa) B J\aHHOM 
plyyae Kasalocb Kpalive Mano BeposTHBM. IIpu narpepannu tioxmerusmara 
)-enoKcunupuynna C anuHHOM (115—120°) Onin nonyuen fioqmetunar 
\- Penn JaMHHOnNpHANHA (BbIXO ~ 88%). 

| B qanbnelimem oxKasanocb, ut0 o6mMeH (eHOKcurpynnbl Ha OCTaTOK apo- 
faTHeCKOrO aMMHA JerKO TpoTekaeT pH HarpeBanun cMeCH ralOM_OBOO- 
PONHOH COM Y-GeHOKCHNMpHAMHa C apoOMaTHYeCKHM aMUHOM, JH6O coun 
pPOMATHYeCCKOTO aMHHa C y-GeHOKcHNMpHAUHOM. O6meH (benoKcurpymmp! He 
(POHCXOMNT, OfHakO, NIpH HarperaHHH cmecu cosei y-cenoKcunupuquna 
{ APOMATHYECKOTO aMHHa. 


Otcioqa celyeT, WTO B peaKWMM MpHHHMaloT yyacTHe y-cbenoKcunupugAu- 
(MM-KaTHOH HW CEOGOHBIN aMuH: 


OC,H, NHAs 
+ NH,A: —= || + C,H,0H 
i tH 
be n * 
H H 


Ar: CH, — (€4—£6),  (n) CHyC(Hy — (86), (0) CHyCeHy— (~ 58), 
(n) CIC, Hy, — (~ 73): (n) CH;0 C.Ha —— (83), a= Ci 9H, _ (42) My 


EctecTEeHHO BO3HHKJIa MBICJIb O NPOBeqeHUH peakiun y-cbeHoKcHnUpHANHa 
3 COJISiMH 2KMPHbIX A@MHHOB HM TpccTeHWIMMH COJAMH aMMOHHH. Oxa3asocn, 
ITO (eHOKCHrpylla MOKeT Cbi1b TAKHM CNOCCCOM 3aMellleHa Ha aMHHOrpynny 
{ Ha OCTaTKH NepBHYHbIX HM BIOPHYHBIX audaTHyecKHX aMHHOB. Tak, mpu 
MNapseHuu y-feHOKcHUMpHyuHa c OpomruyApatoM wuKNoreKcuamuHa (200— 
10°, 1 uac) GE NonyyeH y-lHKOTeKcHaMMHONMpHANH (BEIxO, 72%). Bec- 
BeTHbic MpHsmbI (H3 adupa). T. na. 147—148°. 


Hatigeno %: N 15,87; 16,05 
Cy,HigN2. BprruncneHo %: N 15,90 


) AwanornuHbiM O6pasom Obl] CHHTeSHpOBaH \-7MMeTHJaMuHONMpHANH (190— 
(00°, 1 uac). Berxog 82%. Becuserupie maacrunku ct. na. 112—118°. 
', ma. muKpata 204— 206° (cp. (°)). 
| Jlanee 6pio HaliqeHo, 4TO IPH HarpeBaHuH y-PeHOKCHNHpHANHA C XJIO- 
QuCcTbIM aMMOHHEM B OTKpbITOM cocyze (800—310°, 1 uac) nerko oOpasyetca 
V-amunonupugun (Bpixoy 90—95%); AA SKCTPaKUMU Y-aMHHONMpPHANHA U3 
OJHOrO pacTEOpa NpuMeHAJCA N-OyTaHOJ, YTO OYeHb ynpollaeT BbiZemeHHe 
Yroro OcHOBaHHA. | 
7] Tlonysenve y-amunonupHg~uHa mo sTOoMy crocoby 3HAYHTEIHO TpeBoc- 
OMT B OTHOWEHHH MpoOcTOTb! H yOOcTBa OlepallMl U3BeCTHBIC CHHTESbI 
Heuurca u Ipelinepa (7) u Xeptora u Opepxodda (*), KoTOpbie B cHuly pata 
§pannuenuii npakTwyecku He MOryT ObITb HCMOMbSOBaHbI [A CHHTe3a 3aMe- 
@euuHbIx moO amMuHorpynne mupHynnoB. Mexyy tem, uccneqopanHad HaMy 
SaKILUA MOKET CJLYHUTb YAOOHBIM OCINMM MeTOJOM MOJTyYeHHA pPa3JIMUHbIX 
}-aMVHOSaMeIeHHbIX MMPHAHHOB. 
| Creyyer OTMeTHTb, STO {-(PeHOKCHIMpHAHH BeseT CeO B peaKIMN C CO- 
AMM aMMHOB aHasoruuHo 9-qbenoKcHakpuyuny (°). Ory aHasormio TpyAHO, 
HaKO, ObIIO IpeyBUyeTb, TaK KaK H3BECTHO, YTO 9-aKOKCHaKPHMHbI pea- 
IpyloT C COMAMH aMHHOB OTMMUHO OT Y-aJIKOKCH3AMCILCHHBIX MHMPHHHOB 


} xMHOHHOB (1°). 


* B ckoOKax yKa3arbl NPOUeHTHbIe BbIXOAbI ‘Y-AapHJIaMMHONUPHAMHOB (VJ). 
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Korga Haile vccieqopanue MOAXoqusiO K KOHWy, NosBHsach craTba Vep 
XeuIA C COTPYAHHKaMH, TOCBAUeHHad peakKIMAM COJleH {-NMpuAMJI-NMpusy 
Hua (11). Hemeukue YiccueqoBaTeM, HCXOAA H3 MHbIxX cooOpaxkKeHHi, NpHuLm 
K MBbICIM 0 BO3MOXKHOCTH CHHTe3a Y-aMHHOMMpHAWHa MyTeM B3aMMOjelcTBH: 
y-peHOKCHNMpuyuHa C aMMHaKoM. B 9KCHepHMeHTabHOM 4acTH pa6orni 01 
CYTCTByeT, OHakO, OMMCaHve 9THX OMbITOB. i 


Bcecowsublt Hay4HO-HCCIeOBaTebCKHH KHHOMOTOMHCTUTYT 
Wucruryt oprannuecko xumuu um. H. JI. Senuuckoro Tlocrynuo 
Axajemuu Hayx CCCP 18 VI 1957 


I[MUTHPOBAHHAA JIMTEPATYPA 


1 A.®.Bomne, H. ® Typunsua, HW. HW. Jleskoes, JAH, 65, 839 (1949) 
2A. ®. Bomne, O pacmenweHua mupaquHOBbIX ocHOBaHHu, JoKTopcKaa AuccepTallus 
M., 1951. °% G. Ebert, Dissertation, Dresden, 1913. #4 Th. Zincke, G. Heuset 
W. Moller, Lieb. Ann., 338, 328 (1904). °®H. Meerwein, G. Hinz et al 
J. prakt. Chem., (2), 147, 257 (1937); H. Meerwein, E. Battenberg et al 
J. prakt. Chem., (2) 154, 83 (1939). SE. Koenigs, H..Eriedrich, H. Jwrage 
Ber., 58, 2275 (1925). *E. Koenigs, H..Gneiner, Ber., 64, 1054 (19a% 
8 H. J. den Hertog, J. Ovérhoff, Rec. trav. Chim., 69, 468 (1959 
E. Ochiahi, J. org. Chem., 18, 534(1953). ® H.C. Zpo3qgos, O. M. Uepuuo: 
MKOX, 5, 1736 (1935). 29 H. J. Barber, J. H. Wilkinson, W. G.H. Ed wargs 
J. Soc. Chem. Ind., 66, 411 (1947). 4D. Jerchel, H. Fischer, K. Thom 
Chem. Ber., 89, 2921 (1956). 
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4ornaygon Akagqemun nayr CCCP 
1957. Tom 114, Ne 6 


XHMHA 
A. M. 3YBKO w E. 3. CNEKTOP 
K BONMPOCY O FTPA®HTH3ANHH YIJIEPOJUCTbHIX BEL[ECTB 


(ITpedcmasaeno axademuxom T. B. Kypdtmosvim 14 XI 1956) 


} Ilpu pentrenorpaduyeckom uccneqopanun rpacbuTusallHH KOKCOB OOHapy- 

WKCHO, YTO Ha PeHTTeHOrpaMMax OOpasoB, OOOKKeHHbIX Ip TemMepaType 
§1700—1800° nossnsotca y3kue JIMHHM, pacnonom*KenHbe no yrnamu 22°35’ 
@(uuTencuBHaK HHUA), 33° (caa6an) u 41°45’ (uuTencuBHas). [lonomenve aTux 
JIMHUM, KaK BUHO 43 puc. | HW TaOn. 1, He coBMaqaeT HU Cc NOomORenHeM WHHHH 
-Moyudukalun rpauta, HH C MOMO*KeHHeM JIMHUH, XapaKTepHbIxX JA B-rpa- 
tbura. PacueT yrnoporo momo%*KeHHA rpaduTHBIX JIMHUMM MpowsBeyen Kak JA 
9paccTOAHHA Mey CJIOAMH B KpucTasse rpabuta d=3,35A, Tak u qa 
ld = 3,42 A, xapaKTepHoro JIA ceTYaTOH CTpyKTYpbI yruepoya. 


Teal via. 


i) 


Monudbu- eC ) n. suu. | YVugexcni KonueuTp. 
penenci Kalua Aa aA = Cnoi. PacTBopa tsa ced KpeMHHa, 
ee eETOE | pabyra d=3,35 A G3, 74 «| PHACREM=i|) Siz Fe Pos % 
002 a +8 13°20’ 13° 
100 a 21°40" 21107 
102/s B 21°46’ 24°39" 
104 a 22°20’ elon o2e, 
108/, ; Seve ye 22°36 110 2,84 43 
004 a 4 B PA ike 26°44’ ow33° 200 
110 a+B 38°44’ 38°44’ 
112 a 41°48’ 44°40! 41°43" 214 2,84 13 
006 a+ 43°42’ 42°24! 


Tor (bakt, 4To MOIOKeHHe BbILMEYKa3aHHbIX JIMHUH OM3KO K NOJOXKeHHIO JIH- 
Hui rpaduta (nunuli, pacnomoxKeHHbIX NOX yrviom 22°35’ k aMHuu rpaduta (101) 
M oq yruiom 41°45’ x munuu rpadura (112)), mosBomH, NO-BAAMMOMY, HeKOTO- 
(PHIM UCCHeAOBATeIAM CUMTATE STH JIMHHH MpHHasexKalllHMA OcoOol Mo_uuKa- 
uu rpaduta. Tak, B padorte (1) cooOmjaercx 00 HCKYCCTBeHHO NOJIYYeHHOH Ty- 
}rem oOkura HebraHoro KOKca MOJupuKalluN B-rpaduta c MapamMeTpaMu a u C 
O61buINMU, eM y ecTecTBeHHOrO $-rpaduta. B paGore (*) NpHBezeHb! AaHHble, 
}u3 KOTOPEIX CJedaH BbIBOL, YTO TemMlepaTypa Hayava rpadurTusaunuu uccueso- 
WBaHHbIX ABTOPOM YrviepOAuCTHIX BemecTB papa 1700°. O6a 9TH BbIBOJa He Co- 
hrmacyloTcA C H3BeCTHBIMH M3 JIUTepaTypbI SKCTIePUMeHTAJDHBIMH {aH HbIME 110 
W3yYeHHIO rpabuTusauuu yruepogucTHIX BemmecTB. B psje paoor (°,*) moKasaHo, 
FUTO TIPU OTHOCHTEMbHO OOMIIOM HSMeHeEHHU MapaMerpa C y pasHblx yruiepoquc- 
TBIX BCILCCTB B 3ABHCHMOCTH OT yCJIOBUI HX OOpasoBaHHA (yIvIM pasHol cTeneHu 
}metamopdu3ma, Topd, caxKH, KOKCbI H Ap.) MapameTp @ ocTaeTCA MOCTOAHHBIM 
u paBupi 1,42 A yaa caMbIx pasHooOpasHbIX yrepOMHCTHIX BeLLeCTB. YOequTesb- 
)HBIM TIpes\CTaBAAOTCA Takxe Januble (°), COrIaCHO KOTOPbIM HavasO HCTHHHOU 
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rpauTusaluH UpOMCXOAUT TObKO Tipu TemmepaType 2000°. Ha pena 
MaX B 9THX CyYaAX MOMBMAIOTCH WMpPOKMe MaKCHMYMBI OT KOCBIX IIJIOCKOCTE 
rpacuta (101) 1 (112), a Maxcumympt (002) u (004) cmemarorca B cTopoHy OoJIb- 
mux yruioB (Hp rpatbuTusalun paccTOAHMe MexKAYy COAMH YMeHbIUaeTCA OT 
3,42 A yo 3,36 A). 
Hipke v3maraloTcd JOMOMHUTebHbIe JaHHble, MOJYYeCHHbIe HAMM pH HCCJIC- 
JOBAaHHH TpadvTv3alun YrviepOMUCTbIX BeLLecTB. TIpegctapaaso WHTepec Bblo 
ACHHTb IPHposy HeyrviepoAHEIx WudppakUHOHHIX JIMHHH, KOTOPHIC oOHapyxXH 


Baloresd| Ha PeHTTeHOrpaMMaX KOKCOB, OOO%K2KeHHBIX NPM TemMMepatype 1700 
1800°. Viccneqopanne 6oub 


100 10/ Oro KOJHYeCTBA JaHHbl 
= | CHeKTpaJIbHOrO aHaJlH3a TO 
Ka3aJl0O, UTO B YrepOAUCTHI 
BellecTBax (KOKCax) H Toca 
UX OYHb TULATeIbHOO 00e3 
30JIMBaHHA, OOHAap YKHBAIOT+ 
CA Cle WbI Kee3a, KPEMHHA 

aJOMHHHA. EcTecTBeHHO OBI 
JO B TaKOM csJIydae Jony- 
CTHTb HaJIMuHe B KOKCaxX HeH 
/ we OOJIBIUHX KOJIMYECTB OKHC+ 
40 42 “6 46 mm JOB 2%enesa, KPCMHHA Hf 


: aJOMHHUA. CorjacHo . qaz+ 

BS be nuit 100 u 101; a — xoxca, 

Wie eh aoe ees Pie erent To res aécunce HIM (pH3HKO-XHMHYeCKOrO 
3ylecb M Ha puc. 2 OTMOXKeHI paccTOAHHA OT WeHTpacHuMKa 4HaJIH3a (°) mpu reer 
pax 1700—1800° umeer me 
CTO HHTe€HCHBHBIM mpolece 
BOCCTAHOBJICHHA KPeMHHA U3 eFO OKHCJIOB TBePAbIM yrsepooM. Hanns 
B yIJIepOAHCTOM BeLIeCTBe ATOMOB Kele3a YCKOPAeT Mpolecc BOCCTAHOBJIeHU 
KPe€MHHA, COMPOBoRan ero OOpasoBaHvem coequHeHua FeSi. Yuntpipaa i 
JaHHbIe, MOXKHO OblIO MpeANOORKHTb, UTO HEYIepoOAuble HHHU, OOHApyxKUBae+ 
MbIl€ Ha P€HTTeHOrpaMMaX KOKCOB, OOO*KKeHbIX pH TemmepaType 1700—1800° 
IIpHHaexaT «%-TBepOMy pacTBOpy KpeMHHA B xeNese. JIA MpoBepKU 93TOFr 
IpeANONOKeHUA MO MOMOReHHIO JMHHM Ha peHTreHorpamMax (cuHTad UX OTpa 
xeHuamH (110), (200), (211) npocrpancTBeHHo WeHTpupoBaHHOM pemieTKH) Obl 
onpefeseH Mapametp pelerku. Ilo s3Hayennam NocseqHero paccyHTaHa KOHIeH 
Tpallua KpeMHUA B pacTBope Si B Fe, koTopaa qua paAqa OOpaslloB OKasamach 
paBHoli 10—13% . OTOT pesybTaT XOpomio cormacyerTca c WHarpamMMoli cocTosHU 
Fe—Si (5,7), corlacHO KOTOpOH MaKCHMaJIbHOe COJlepxKaHHe KPeMHUA B TBEPAOM 
pacrBope Si B Fe mpu KoMHaTHOM Temnepatype cocTaBsseT 13%. 

[Ipegmomoxenne 06 OOpasoBaHH B KOKCaX, 0602K2KeHHBIX Ip TemMeparty- 
pax 1700—1800°, Tsepgoro pacTBopa KpeMHHA B KeNese NOATREPXKMaercsa OMbI 
TaMH C TPOCTHHKOBbIM yrulepoqoM. Hamu Obi nogBeprnyT oOxury sucTat 
TPOCTHHKOBBIM YrulepOJ HW TOT Ke yrepO] C HesHaYHTeMbHbIMH WOOaBKaMU OKHC 
JIOB *Kese3a H KpemMHua. Ha pentTrenorpamMe 4yucToro TpocTHUKOBOrO yrmepoga 
OOHapyKUBAaIOTCA TOMbKO MakCuMyMbI (002), (100), (004) u (110), xapaxrepupie 
WA CeTYaTOH CTpyKTypbI (*), Ha peHTreHorpamMax 2Ke TpOcTHUKOBOFO yrmeposa 
C JoOaBKaMH OKHCJIOB *Keesa U KPCMHHA OTYETIMBO IIPOABJAIOTCA U JHHHH, 
pachojoxKeHHble NON yramu 22°36’, 33° n 41°44’. IIpu temnepatypax oO«Kura 
1900—2000° nuuMM &-TBeporo pacTBOpa KpeMHMS B 2Kesle3e He oOuap yXXHBalor- 
CA. ITO MOAKHO OObACHHTL TeM, ITO pu Temuepatypax 1900—2000° ynpyrocte 
Mapa, a CJl€OBaTeIbHO, H CKOPOCTb HCHapeHHA TBepAOrO pacTBOpa Pe3KO BOs 
pacrator (°). I]pu stom ckopoctTb uclapeHua yBenwunBaerca C yMeHbINeHHeM 
BHEIIHETO JaBJIeHHA, YTO BUAHO 43 puc. 2, Ha KOTOPOM IpHBeeHbI MUKPO(oTo- 
TpaMMbI PpeHTreHOrpaMM B OONacTH yruoB oT 20 Jo 23°. . 

Bee MpuBeJeHHble BbILMe AaHHble OMHO3HAYHO NOATRepxalor Mpesmoso*Ke- 
HM€, UTO JIMHMM, NOABJIAIOWMeCA Ha PpeHTTeHOrpaMMaxX KOKCOB HM JIpyrux yrule- 
POAMCTHIX BeH\eCTB, OOO2%KKEHHBIX IPH TemMneparypax 1700—1800°, npunag- 
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I 
x. urnua Mo y 


{ 


“KAT 4-TBEPHOMY pacrBopy Si B Fe. OOpasopanue TBepgoro pactrBopa KPeMHHA 
elese pH Temnepatypax 1700—1800° na6moyaetca He TOKO pH oO*wKurax 
9KCOB B JlaOOpaTOpHbIX YCJIOBHAX. ws 
a peHTreHorpaMMax OOpa3IloB KOK- 
1B, OTOOPaHHbIX H3 ropHa JOMeHHOIi 
‘UH, Tak2%Ke OOHAPyXUBAIOTCA JocTa- 
/UHO HHTCHCHBHBIC JHHHH MOR yramnu: 
Pees’ —22°40’; 32°40’—33°; 41°40’— 
° 46". 


BuBOoH 


_ Tloxasano, uo o62Kurn KOKcoB pH 
Miepatypax 1700—1800° conpoBox- 
JoTCa OOpasoBaHHeM &-TBeEpyoro pac- 
Opa KpemHus B xeese. Ha pent- 
HOrpaMMax B STHX CyUaAX NpOABA- 
rCA Y3KHE JIMHHY NOX yruiamu 22°35’, 
uw 41°45’. a 
IIpu uccaeqosanuu rpappurusanun °°, 
JI@POMHCTHIX BeELIECTB pH Temmepa-  — 
pax spe 1600° cueqyeT yuHTEIBaTh Puc. 2. MuKpodotorpammnt: a— Koxca, 
3MOXHOCTh OOpas0BaHHA B THX Be- grosgrain ils sah nk i asatt nee 
2CTBaX TBEpJoro pacTBOpa KpeMHuaA B ‘7 43009 qipucpi: AO opr scr. 
2gese. YrmoBoe Nomomwenne Aupppak- 

OHHBIX JIMHHM TBeporo pacTBOopa OH3KO K MOJIOKeHHIO JIMHHH rpacuta, 
O MOXKEeT TOCTYy2KHTb HCTOUHHKOM OMMIMOOUHBIX BLIBOJOB O XapakTepe rpacdu- 
alu. 


° 


44 46 48 MM! 


VUnctTuTyT MetTamsopeyenua u Pu3sHKH MeTaNIOB Hocrynuso 
LlenTpambuoro Hay4Ho-vccIeqOBaTebCKOrO 5 XI 1956 
WHCTHTYTa YepHoH MeTasIyprun 


WHTHPOBAHHAA JIUTEPATYPA 


1A. Cochanovska, Czechoslov. J. Phys., 3, 3 (1953). *# R. Franklin, 
a Crystall., 4, 3, 253 (1951). J. Gibson M. Holohan, H. Rilv, J. Chem. 
c., 1946, 456. 4 A.E. Bpecaep, B. WM. 3a6asBun, A.M. 3y6xKo, JAN, 87, No 4 
po2). 5 H. ® Kyuug, C. B. Ilyaenos, JAH, 104, Ne 3 (1955). ° B. I. Eaw- 
im, 10. A. Ilapaos, B. E. Jiepuu, ®eppocnaapn, M., 1951. 7M. Xanceu, 
ykTypa OwHapHbIK cnaBop, M.— JJ., 1941. 
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Jlorazangn Akagemuu wayr CCCP 
1957. Tom 114, N 6 


XHMH 


Axanemux MW. H. HA3APOB, C. M. MAKHH, B. 5. MOUAJIMH, J. B. HASAPOBA, 
B. Tl. BAHOFPAJOB, B. K. KPYMLOB, H.W. HASAPOBA u O. A. LIABPbIFHHA 


CHHTE3 AHAJIOFOB METHWJITENTEHOHA HW METHJIFENTAMAHEHOH 


CuuTe3 aHasIOroB MeTHJIrenTeHOHa HM MeTHJIrelTaqveHOHa MpeCcTaBsAeT U 
Tepec JIA MOJYYeHHA COOTBETCTBYIOWIMX aHaJIOrOB MMHAIOONAa, TepaHHod 
WUTpasa, WervApouMTpassA, apHesoa, HOHOHA UM APyruX NPHpOHbIX U3ON per 
H]HbIX CoequnHeHuH. Mcxoquble alleTHJIeHOBbIe CIHPTbI, HEOOXOAMMbIC JIA HaM 
YeHHBIX CHHTe30B, HoOwyyalucb MO paspaOoTaHHOMy B HalleH madopaTop 
MeTOJY KOHJeHCalMel KeTOHOB C alleTHJICHOM B MpHCyTCTBHH MoOpouiKooOpa: 
Horo efKoro KaslH Mo aBsenuem (+). IIpH cemekTHBHOM rHApHpOBaHuun 
MpHCYTCTBHH NalaquA Ha YIIeKHCJIOM KaJIbUMH alleTHJICHOBbIe CNMPTbI NOT 
KOJIMYeCTBEHHO T1peBpallaioTcsA B COOTBETCTBYIOMIMe BUHHJOBbIe CNUpTE! (?), 
nocweqHve — B COOTBETCTBYIOMNHe aHaJIOrH MeTHJITelITeHOHa TpeMA pasiiii' 
HbIMH MeTOJaMH, KaK 3TO OblIO OMMCaHO B Mpebiyuem cooOmenunH (°). 

MetogA. JleltictBuem ra3006pa3Horo XJOpHCTOrO HH OpoMUCTOrO BO 
pola Ha TpeTHYHbIe BHHHJOBbIe CIMPTbI Mp TeMMepatType O—20° serko oOp 
SYIOTCA Me€PBHUHbIe TaMOHAONPOUSBOAHbIe aJIMMIbHOrO Tuma (+), IpH KOHJe 
CallMH KOTOPbIX C HaTpalleTOYKCYCHbIM 39*PHPOM H TMOCeAyIOULeM OMBIJIeHH 
MOywaloTcA aHaJIOrM MeTHJIreNTeHOHAa C OOULHM BbIXo,OoM 70—75% Ha B3ATH 
B peaKUHIO BHHHJKapOHHOUIbI: 


R OH R COOCH. 
| HX | 
des eH cH, SS Sch cucu.x NCHCOtiee) See Cher caicoa ms 
R’ R’ omplieHHe =p ! 


Merog B. IIpu temnepatype 140—190° rperuunbie BHHHOBbIe CHMPT 
HeNOCPeACTBEHHO pearHpyioT C alleTOYKCYCHIM SPHPOM, Ip 9TOM BbifemAeTC 
MOUTH TEOPETHYeECKOe KOJIMYECTBO STHOBOTO CIMpTa HM yrueKucsoro rasa u OF 
Pa3yloTCA aHaJOrM MeTHIrenTeHoHa Cc BHIxoyoMm 60—70% (5): 


| 
CH.COCH, AX 


Nu 
ye — CH = CH, ene VG = CHCH,CH,COCHs + C,H;OH + CO, 
/ i——4 R’ 


R 


Meto 7B. Jeitcrsuem quketeHa Ha TpeTHYHbIe BUHUJIOBbIe CIMPThI B Mp! 
CYTCTBHM HeOOJbUIMX KOJIMYeCTB TPHOTHIAMMHa WIM WHNepuyuHa OOpasyiore 
c BbIxoqom 80—90% aljeToyKcycubie Sup! 3STHX cNUpToB (Ta6n. 2), nMpOAY 


KOTOpbIx Up 160—190° rakxe npHBO_UT K OOpasoBaHHIo aHaJOroB MeTuuIreltt 
HOHa C BbIxXOoM 70—75% (8): 


R OH R OCOCH;COCH; R 


Sel ' | —190° 
C= CH ae ean ye — CH=CH, oe ScHCH,CH,COCH. aa 
Rey Re RY 


Feo6xoqumpilt Ais cunTesa upona 2,3-qumetun-2-renteu-6-on (IV) 6p 
mouyyeH C BbIXo,oM 60—75% BceMH TpeMA ONHCAaHHBIMH BBIle MeTOsaM: 
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| Hcxoqupiit juMeruausonponenuKapouHon TOIY4eH elHCTBHeM MeTHUI- 
JIUTHA Ha MeTHJAIMeTakpHua’t. 

MoI JeTaJIbHO H3YUHIM TakxKe CHHTe3 AHAOLOB MeTHIFeNTalueHoHa 10 MeTO- 
fam B nu B. Harpepanne tperwunpix alleTHeHOBbIX CNHPTOB C alleTOYKCYCHbIM 
}9PHpOM, Tak %e Kak H MMPOMH3 MOMYYeHHBIX C MOMOMIbIO AuKerena alleTo- 
}VKCY CHBIX SPUPOB ITHX CIUPTOB (Taba. 2), aeTBOSMOKHOCTH NOMyVAaTh aHaNorH 
MMeTHIrenTaqueHoHa C BHIXOZOM 60—70% (7). 


Ny 


R OH COOH. — , OCOCHyCOCH, . 

CH,COCH, | wena 
fc c=cHee Sc—C=cH =, Sc =cH —cH= cHcocn, 
2 HJIH QHKeTeH R’ Re ¥ 


Bee mouyyeHHble HaMH aHasOrH MeTHrenTeHoHa (KpomMe KeToHOB I —IV) 
4 METHJIPellTaqveHOHa CBeeHbI B TAO. |. 
Ansmunauetou (I) (°), kpotumayetou (II) u xmopKporumanerou (III) (8) mo- 
yuaJIHCb C BbIXOJOM OKONI0 70% sb 10 MeToyy A — B3auMOJelicTBHeM COOT- 
SETCTBYIOMUX TaJOHOMPOW3BOAHBIX C HaTpalleTOYKCYCHBIM SPHpoM. 
) Heo6xoqumo ormetutb, UTO B CIyYae BUHUIMKNONeHTaHona BbIXO, HeMpe- 
4eJIbHOrO KeTOHa (X) No Metoyam B u B cuabHO CHMKaeTCH BCeACTBHE HHOTO 
allpaBJIeHHA MMpOu3sa ero alleTOyKcycHoro Spupa c OOpas0BaHHeM alleTOHa 
Wi yraepogopoga: (1-BuHua-A’TuKsoneHTeHa). 
§ AumMeTunau3s0nponeHuyakapOunuoag. K apupyHomy pacrsopy 
MMeTHJJIHTHA, IpHroToBseHHOMy u3 9,1 r muTua u 91 Tr HO_NCTOrO MeTHa B 
LOO ma cyxoro supa, mph —10° B TeyeHHe AByX YacoB AoOaBseHO 25 r MeTUuI- 
fMeTakpusata B70 Ma 9cupa, a 3aTeM peakUMOHHAaA Macca HarpeBaulacb 40 MHH. 
IpH KHMeHHH 9upa. 
JIMTHeBLIN aIKOTONAT pa3OKeH pu OXMaKTeHHH eqAHOK BOON, SPHpPHBI 
20H OTeneH, BbICyIIeH MoTamom u pasornaH. Tlomyyeno 20,3 r (81%) qume- 
P-umusonponenuiKkapOuHona c T. Kun. 115—116°; 21,4320; ORO 6 a 


AMR ualiyeno 30,67; Beraucneno 30,96. 


Haligeno %: C 72,00; H 12,00 
~CgH1.0. Baraucneno %: C 72,12; H 11,95 


TloqBHKHBIX BOXOpOAOB Haligeno 1,00; 0,96. 

BALeToOametrat MUMeTHIU30NpONeHHnKapOuHoa. 
emecu 15 r AUMeTHIH30NponeHHsKapOuHosa UO KalleJib TPHSTHJIAMHHA I1pH 
60—70° gp treuennve 15 Muu. ROOaBseno 15 r FuKeTeHa. CMecb HarpeBawlacb 2,0 4aca 
upu 80°, pacrBopena B acupe, 9PHpHbI pacTBop MpompiT 5% OuKapOonaTom, 
BBICYIUeH Cyb(aToM MarHus u pasorHaH. Ilomyyeno 26,2 r (95%) aleroate- 
TaTa J(MMeTHIM30NponenuKapOuHoa c T. Kun. 68—69°/2 mm; n> 1,4479; 


ae 0,9915; MR naiiqeno 49,56; BrraucueHo 49,58. 


Hafineno %: C 65,32; 65,25; H 8,62; 8,37 
CyoHgO3. BaruvcneHo %: C 60,22; H 8,70 


| JLumetuarentTeunoud (IV). Metog A. K uHarpaltletoyKcycHomy 
abupy, upurotopsmenHomy 43 1100 ma Metanoma, 60 r MeTammMyecKoro HaTpuA 
vu 365 raileroyKcycuoro adupa, B TeyeHHe 85 MHH. IIpH NepeMellMBaHhy H OXIaK- 
Wnenuu BHeceHo 415 r 2,3-qumerun-4-Opom-OyTena-2 (T. Kun. 69—71°/40 Mw), 
mouwyyenuoro HacbimeHvem 230 1 2,3-quMeTHOyTaquena (6e3 pacTBo- 
)putesa) CyXuM OpOMHCTHIMBOJOpOAOM Ip —5°. Cmecb mepeMellMBawacb 3 4aca 
mpu 65°, Merano oTorHaH B Ca60M BaKyyMe, a OCTaTOK HarpeBaJICA C pacTBo- 
ipom 120 r eqkoro HaTpa B 800 ma BoybI 3 daca mp 70°. PeakuMoHHad Macca 
Ip OxsaxkKeHHH MOAKUCNeHa COJAHOH KHCOTOH, MpokyKT oKCTparupoBaH 
J supoM, BbICyIeH CybaTOM MarHuA HW pasorHaH. Tlonyueno 278 r (79%) au- 
MetusarenteHoua (IV) c tT. Kun. 78—80°/15 mm; 12% 1,4500; d2 0,8688; MR 


| Haliqeno 43,33; BpraucseHo 43,30 (1°). Jlelictauem KpoTu6pomuya Ha Na-alleto- 
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YKCYCHBIL Sup anHaNOTMUHbIM OOpasom c BEIXOKOM 63% nowyyeH Kpotusatle 
ToH (V) c T. Kum. 75—77°/60 mM; n° 1,4292; d%0 0,8442; MR ualiyevo 34,26 


BErTMcmeHO 34,07. (14), 
Mero g B. 18,4 r alleroalleraTa ,uMeTHIM3ONponeHusKapOuHOa Harpe 
BaJIMCb IIpH Temmepatype 170—175° B Teyenne 45 mun. Bpienumoch 2330 M 


Ta6uuna 4 


Pa Haiiz., % | Bua, % Penne 
Doo ®opmyaa UY KOHCTAHTHI: 
n. 0. T. Kun. °C/MM; oe, a> ea Oe, 
A} B |B 1G H Cc H °C Halige- | BEIGHC 
HO? JIeHO 
e rent H,COCH. 
mc 
a ; 4131449] 24,348 | 24,92 
—TT/A4: - 0, 73| —|62| 77,18] 41,34] 77,08] 11,54 
75—T7/445 1,4420; 0,8603 aes | 47.2800 
VI CH i i 
=CHCH,CH,COCH 
uso-C,H,~ ie 4242 | 19,898 | 19,908 
~ 8710: , —Ie ; 93] 11,69 
85—87/10; 1,4445; 0,8570 76| —|60| 77,84] 41,44] 77,93 584 16,644 | 16,77*) 
hye ae HCH,CH;COCH 
=CHCH,CH, l 
el at 60 44.90 158--159| 18,49° | 18,66° } 
96—98/16; 41,4488; 0,8557 70| 60|72| 78,80] 42,06] 78, ‘ 
e sia Uae 94—968 | 16,084 | 16,078 
Vill Bee 1 ney 
SHC 
u30-C,H,~ ey ; 4498 | 17,68? | 17,688 
420/25; 14466; 0,8496 82| 70/80] 79,33] 12,20] 79,05] 12,16 
ne 2 gis | 15,544 | 15,468 
IX <___=CHCH,CH,COCH, 
64—66/1; 1,4780; 0,9848 68| 7271) 79,40] 10,95] 79,50] 10,85) 784 | 16,45* | 16,208 
X | | S=crici,cx,cocn, 
73—75|2; 1,4790; 0,9250 —| 40}16] 79,19] 10,56] 79,00} 10,50] 90 | 17,34 | 16,854 
mr | CH. 
C={CH-—CHeCHa coer: | 
C,H.” 24,528 | 
93—94/10; 41,5161; 0,8943 —| —|64] 78,30] 10,03] 78,21] 10,21} 164° | 21,648 | 24, 
XII CH, 
C=CH—CH=CH—COGH 
y 
u30-C,H, 20,085 
103—104/11; 41,5166; 0,8904 —| —|59] 78,92] 10,48] 79,89] 10.59] 461% | 20,248 | 20, 
XIII CH: 
\C=CH—CH=CH—COCH, " 
Tpet- C,H,” 1948 18,893 | 18,83 
78—80/1; 1,5160; 0,8930 —| 69]60| 79,42] 10,94] 79,52) 10,84 ‘ 
XIV | u30-C,H,, 1m 
C=CH<CH=CH—COCH, H 
u30-C,H, ~ 4478 17,838 | 17,70 
66—67/0,2; 1,4925; 0,8783 —| 56/62] 80,44! 11,08] 79,93] 11,48 - 
203¢ | 15,844 | 15,53 
XV <___>=CH—CH=CH—COCH, 
98—100/4; 1,5290 —| 37/38] 80,31] 9,64] 80,50] 9,75; 183 {| 46,10« | 16,278 
XVI | | \ =CH—CH=CH—COCH, 
75—T7|1; 1,5258 —| 43114] 79,801 9,261 80,00! 9,331 498 | 16,954 | 47,278 


1 A, b, B — metoyp nosy 4enua. 

2 TIOBTOPHbIE AHAH3bI BCIOMY ONYUIeHI. 

3 JlanHbie OTHOCATCA K CeMuKapOasony. 

4 Tannbie oTHocaTca kK 2,4-qMHuTpOoPeHumTHuApasony . 


yraekucsoro rasa. IIpoqykT NeperHaH B BaKYyMe UM Ip 39TOM NoyyeHo 8,4 Pr 
(60%) qumeTunrenteHona (IV) c tr. kun. 78—80°/15 mM; n® 1,4500. : 

[uknorekcunaugqennentanon (IX) Metog B. 207 F 
BHHMJNMKIOreKcaHola Mu 224 r alleroyKcycHoro apupa narpepamuch 7 wac. ¢ 
TIOCTeNeHHbIM MOBbIMeHHeEM TeMMepatTypbI OT 134 yo 198°. Brryenunocb 28,7 a 
yrulekucoro rasa HW oTorHaloch 89,7 Tr sTHNOBOrO cuupTa c MpumecbO 
1-punus-A’-nknorekcena c 7. Kum. 72—78°. IIpu pasronKe ocratKa 
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BakyyMe llouyyeHo 194 r (72%) 1-"uKnoreKcunuyennentTaHoHa-4 ct. KHT 
4—66°/1 mm; n2 1,4770. , 
Tper.-O6ytuarentagqueuon (XIll). Merog B. Cmecb 12, 6r 
(eTHJI-TpeT.-OyTHISTHHHAKapOnHOa (T. Kum. 141—142°) nw 13 r aneroyxKcyc- 
foro supa HarpeBanacb 3 yaca pu 190—220°. Burgennnocb 2200 ma yrae- 
“McyIoro rasa MW OTOTHaNOCcb 6,9 Ma 2wKUAKOCTH Cc T. KH. 70—77°. 


PaO wuita 2 


——- 
MR* Hatty., % | Brta., %** 
JNONG , T. Kun., 20 20 iW a Bpixox 
RR Nh dj, : 
Tl. 11 °C;}MM % 
Haiig. | BHId. Gc H C H m 
AlleToaleTaTbl BHHHKapOHHONOB Obulel cbopmy.EI OCOCH,COCH, 
R 
AX 
Ty wet os 
XVII CH. CH, 62—63/0,5 | 1,4429] 0,9809 ) 49,78] 49,58) 65,48) 8,59 | 65,19) 8,75 82 
XVIII CH, uso0-C,H, 70—72/0,5 | 41,4478 | 0,9760 | 54,36 | 54,20] 66,88] 9,32 | 66,641 9,15 84 
LX. CH, tpet-C,H, 90—94 /4 1,4552 | 0,9736 | 59,10] 59,42] 68,00] 9,67 | 67,92] 9,43 83 
XX u3o0-C,H, u30-C,H, 87—88/1,5 | 1,4586 | 0,9773 | 63,37 | 63,43] 69,28] 9,97] 69,00] 9,80 80 
XXI (CHg)s 100—103/41 | 1,4730 _ — — | 68,44] 8,72 | 68,60] 8,58 89 
XXII (CHe)4 87/4 41,4571 — — — | 67,42] 8,17 | 67,40] 8,16 78 
AleToalleTaTbl 3THHHIKapOHHONOB O6mlel dopmyvEt OCOCH,COCH, 
pal 
Ne. CECH 
R'~ 
XXIII CH, C,H, 73—T4/1 41,4488 | 1,0150) 48,11] 48,04] 65,97] 7,54) 65,94] 7,74 85 
XXIV CH, u3o0-C,H, Ti—78/1 1,4511 |} 41,0046 | 52,61) 52,66) 67,43) 8,13 | 67,33] 8,22 87 
XXV CH, tpet-C,H, * 90—91/4 1,4560 | 0,9940 | 57,42) 57,24) 68,40} 8,74] 68,57] 8,57 82 
XXVI u3o-C,H, u30-C,H, 89—90/1,5 | 41,4616] 0,9970 | 641,94] 64,83) 69,52! 8,97} 69,64] 8,98 82 
XVII (QzAe 99—100/4 1,4785 -- — — | 69,05} 7,72} 69,25] 7,70 84 
XVII (CHo)4 90—91 /1 1,4782 —_— — — | 68,12] 7,52 | 68,00] 7,22 92 


* MR BCIOXY BHIYHCIEHbI DIA KeETOHHOL CPopMbl. 
** TIOBTOPHbIe€ aHaJIM3bI BCIOAY OMYIeHbl. 


@ Ilocne pa3srouKu ocTaTKa B Bakyyme Tosyyeno 11,5r (69%) Tper.-6yTuaren- 
ajluevona (XIII) c tr. kun. 77—80°/1 mm; n® 1,5160. 


Metog B. 9,6 r alleToaleTaTa MeTHJTPeTHIHOOYTHISTHHHIKAapOuHoAa 
. Kum. 90—94°/4 mm) HarpeBamuch 1,5 vaca upu Temnepatype 200—220°. 
sbigetumocb 1020 ma yraekucsoro rasa. Tloce MeperoHKH OCTaTKa B BakyyMe 
Wonyyeno 4,5 r (60%) Tper.-Oyrunrentaquenona (XITI)c tT. kun. 83—85°/4 mm; 
fe 1,9160. 

& Ananormunpm o6pasom OblIM NOJLyYeHbI M Apyrve coequHeHUA, IPHBeeHHbIe 
® Tada. 1 u 2. 


Uucruryt opranmueckot xumuu uM. H. JI. 3emmuckoro Iocrynusio 
Axajemuu HaykK CCCP u Der iileeelS 57 
MockoscKHit HHCTHTYT TOHKOM XHMHUeCCKOH TeXHOJOrHH 
um. M. B. Jlomonocosa 
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Jloxnagm AkKafweMunM HaykK cccP 
4957. Tom 114, Ne 6 


XHMH$ 


d. HW. OJIbUIAHCKMM 


PABHOBECHE JIBYX )KHJKUX PA3 B NPOCTEMWMX 
®TOP-CHJIAKATHbIX CHCTEMAX 


(I1pedcmaeaexo axademurom JI. C. Kopacuxcxum 31 I 1957) 


Paccoenne (propcoyepKalluX CHIMKATHBIX pacaBOB Ha ABe HeCMeLIMBalG 
LIWeCa 2KHAKOCTH BNepBble HaOmogan JI. I]. Ppuroppes (1). OOpasopanne ABy) 
*KUIKUX (pas B CHJIMKATHBIX pactlaBax, Coflep2xaux ocatTbi M PTopuAbI, Obras 
o6uapyxeno B. B. Jlanuupm (?) pH MHKPOCKONMYeCKOM UCCJIeOBaHHH II 
Kos. B jambuelimiem paccMOeHHeM B CHJIMKATHBIX pacmaBax, CojlepKaliyy 
(propuybI, 3aHnuMasmucb Oubpcen u Mau (*) u Pumep (*). 

Bo Bcex STHX HCCIeqOBaHHAX OOpasoBanue seTyyero SiF4 (2CaFe2 + SiOz 
= 2CaO + SiF4), KpalHe ocjo%xKHAIO SKCMepHMeHTHPOBaHHe HW MCKMIOYA 
JIO BO3MOX%KHOCTh U3yYeHHA OHHAPHbIX KpaeBblxX cucTeM SiO, — dropHAbI Me 
TaJIJIOB. 

Hamu Obi0 ClelaHO MHOrO MONbITOK MpoOBeCcTH TwaBKH (TOPCHJMKAaTHBI 
paclaBOB B MOJIMOJeHOBBIX THIIAX, 3alatHHbIX B KBapleBble ammysbl. Ilo 
cleqHHe, OHaAKO, yKe IPH CpaBHUTeJbHO HH3KHX TeMMepaTypax CTAaHOBHINC 
IIaCTHYHBIMH VW paspbiBaHcb. BnocseqcTBHU ObIJIO BLIACHEHO, UTO SiOs B3aHMO; 
jeuctByetT c SiFa. 

B. A. JlyHaescknl npeqioxun WpOBecTH NWaBKh B MOJHOJeCHOBbIX THTIAX 
CHaOXKCHHDIX MOJIHOJCHOBbIMH T1poOKaMH — 3akslelKaMH, Okaga0cb, 4TO Ap 
HEKOTOPOM HaBbIKe MOXKHO 3akJielaTb MOJIMOJCHOBbIN THresb (puc. 1,A) Tak, 41 
ucnapenve SiFa npH HarpeBaHHu CHMKaTHO-CPTOPHAHBIX CMeceH I1pakTHYeCKI 
He MpoucxoquT. Pa3mepbi THIIeH MOryT H3MeCHATLCA B JOBOJIbHO 3HA4HTeCJIbHBL 
ipeyeswax, HO BHYTPpeHHHH AMamMeTp He JOUMKeH ObITb CJIHWIKOM OObIIMM, Ta 
Kak Mp 9TOM 3aKJeMbIBaHHe CTAHOBHTCA 3aTPYHHTeJIbHbIM. 

Or 0,02 qo 0,10 r TouKoucTeproli cmecu @Topuya H KBaplla NOMeMaOcb B TH 
ejb, KOTOPHIM 3aKsJIelbIBaJICA H NOABEWIMBaJICA B eu C MOJIMOJCHOBbIM Harpe 
Batesiem (°). TemmepaTypa H3Mepsuiacb ONTHYeCKHM IIMpOMeTpoM, HarpeBanH 
(oOpttHO 5—-15 MuH.) BemOCcb B aTMocdepe Bosopoza. Oxnaxyenve mpon3 
BOJMOCb MyTeM COpacbIBaHHA THIIA B XOJOMHY!O YacTb Neu WIM MpocThl 
BbIKJIOYeHHeM ee (CKOPOCTb, OXNaxKJeHuA mewn mpH 1700° oKono 150° 
ceKyHJy). 

[locie HarpeBaHus THIesIb B3BeIIMBasICA U pasOuBanca. YAaaHpimu cuuTa 
JIMCb IIaBKH C MOTepeH Beca He Gomee 1,0—1,5% oT Beca WMHXTHI. CyecTBo 
BaHHe IBYX %KHAKUX a3 B TOM HIM MHOH CMeCH pellanocb MHKPOCKOMHUeCCKM 
HCCJIeOBAHHeEM HMMePCHOHHBIX Mpenapatos. Ecu B THre pu BLICOKOH TeMHe 
patype oOpa30BbiBasuch Be %KUKHe (Pasbl, TO B HMMePCHOHHHIX Mpenaparar 
HaOJuOfaIUCh Takue 2%e MpusHakH ABYX. HECMEINMBAIOIMXCH IKHAKOCTeH, Kak 
4 IPM PaCCJIOCHHH KHCJIbIX CHJIMKATHBIX PacMaBOB, BMepBble OTKPbITOM i pelt 
rom (°). Ogua u3 KUAKOCTel Jae’ HU3KOMpeNOMAAIOMee CTeKIO, BTOpad KUL 
KOCTb OOpa3yeT B Hel WapooOpasuble WIM OBAIbHbIe BKJIOUeCHUA. OTH BKMIOVE 
HHA MOUTH BCerla YACTHYHO 3aKPUCTAJJM3OBaHbI. TOouIbKO caMble MeKHe Me 
HHX OOpasyloT unCTOe cTeKIO. Jia cMeceli, cocraB KOTOPBIX Obl WocTaTOuHk 
yauew OT rpaHullbl OOMaCTH paBHOBeCHA ABYX KUAKUX (has, paccoenne OOH 
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| KUBANOCh BMOMHe OTYeTIHBO. Ilo Mepe Toro, Kak Cc YBeIMYeHHeM cojlepxKaHHua 
OpHAa CocTaB cMecH MpHOnMxKancA K rpanuye oOnacrTu PacCIOCHHA H KOJI- 
PTBO %KUAKOCTH, COCTOMIMeH TlaBHbIM OOpas0M 43 KpeMHe3ema, yMeHbIUaJIOCb, 
K pOckOnHyeckoe HccleoBaHue 3aTpyAHAIOCh. HeSomblive KoMMUeCTBA HU3KO- 
ENOMIAIOINETO CTeKJia C XApaKTePHbIMH BKJIIOUCHHAMH MOLI OCTAaTbCA He3a- 


adeHHbIMH. B cBa3u c 3TUM KOHUCHTp aWMOHHaA rpaHnla oOsacTu PaccJIOG@HHA 
, Moria. ObITb ycTaHOBJIeHa C TOU- 


iCTbhIO Goubueli, vem 2%. 

| M3 cBoyku pesybratos, rpHBeyeH- 
if B TaOn. 1, BUHO, YTO OOmacTH AByXx 
UIKUX Pas B CucTeMax PTOpUy—Kpem- 
3€M OYEHb BeJIHKH. OHM 3HaUHTeJIbHO 
BOCXOJIAT COOTBeTCTBeEHHbIe OGacTH 
\CCJIOCHHA B CHCTeMAX OKHCJIbI — KpeM- 
3em. B cucteme BaO—SiO, ype xHJ- 
e (asbl He OOpasyroTca, B cucTeme 
F.—SiO.Ha6oqaetca WupoKHii pas- 
BB CMe€CHMOCTH B 2XKHJKOM COCTOAHHH. 
O 2Ke BpeMA B MlaBKaX pa3MUHbIX 
ecell U3 KpeMHe3eMa H (PTOPHAOB JH- 
A, HATPUA HW ANIOMHHUA MN pv3HakoOB 00- 
BOBAHHA HeCMeLIMBaoOllHXCA 2KHAKO- : 
2 He HaOmofasocb. A B 

Tak Ke KaK H B OODIUHBIX CHJIHKAaT- Puc. 1. A— monn6zeHoBbI Turenb c 3a- 
X cucTemax (’), mupHHa oOmacTH xKaenko. B— MOJHOZCHOBbI THTeIb aA 
CCOecHHA BO dTOpHyHBIX cHcTe- MSsyYeHHA B3aHMogeHcTBHA SiOs u SiF, 
X CBA3aHa C pa3MepoM H 3apAOM 

ITHOHOB. OOsacTb paccslOeHHA YBeJMYMBAeTCA C YMeHBIeHHeM OTHOIMeHHA 
JMyca KaTMoHa K ero 3apayy. MckmoyeHHe CoOcTaBJaeT aJOMHHHLi, 4TO 
A3aHO, IO-BHJMMOMY, C ero aMPOTepHOCTHWO. 

B Taoa. | npuBeyeHbl cocTaBbl KU- 
KocTeH, cOepKalulux MHOro dropuya. 
BHOBecHe AByx 2%UTKHX das B cuctemax UTO KacaeTCA COCYME TBYIOMIHX paB- 
KpeMHeseM—(TOPHAbI MeTAaJIJIOB HOBeCHbIX 2%KHJKOCTeH, TO O06 HX cocTa- 
Be MOXKHO CilelaTb HEKOTOPbIe 3aKJIIO- 
yeHHA, HCXOAA U3 cmeqyroulero. Cmecu, 


Ta6auna 1 


Ss , 3) 
janet oa BS cofepKaBlne TOMbKO2—3% cbTopHyoB 
| (oreo) | S25| SS" uw 97—98% SiO. umenu Mocne naaBne- 
| Propras SEZ | Ss HMA OTUeTMMBHIe NPHSHakM ABYX 2%KHI- 
Ree ome oe a : 3 KUX (ba3. Takum o6pa3oM, OfHa 43 KH] - 
Oma |ac& xKyx das cocToAla IpeuMyllecTBeHHO u3 


SiO, Hu cofepKana Menbuie 2—3% 
MgF, 92 | 92 | 0.375] 1430 QTOPHAOB MeNOFHOSeMeJIbHBIX MeTaJ- 


CaF, 94 92 | 0,505) 1420 wos. IIpH paccmoeHuH B TaKHX CHCTe- 

) STF, 95 | 90 | 0,59 | He max Kak CaQ—SiOz, MeO Si0; omnia 

onped. 43 KA KOCTel COCTOHT raBHBIM O6pa30m 

i tir’ Jae 0°69 soa u3 SiOz H oOpa3yeT cTeKJIO Cc Koapipu- 

He oOnapy- IMeHTOM IpesommeHuaA 1,461—1,462, 

2KEHO YTO CBHJeTeJIBCTBYeT O TIPHCYTCTBHH B 

| NaF Ti Ee gE HeM HeOombuloro KosHyecTBa CaO usH 
| AIFs » » 0,190; — 


MgO (kosppuyHenT MpesOMeHHA YHC- 
_ Toro kKBapueBoro cTeka 1,459 (°)). B 
'* Coctas wuKoh asbl, SoraToH Ka- HallleM CJlydae CTeKsIa, COCTOABINHE 
OHaMH. raBHbIM OOpa3som u3 SiOs, HMeuH 3Ha- 
i YHTeMbHO Soiee HUSKHH KoOabpuieHNT 
Jenommenud. Tak, nocie mmapku 90% SiO, + 10% CaF, o6pasoBasocb 
emoe cTeKsIO c KoaxpPpullueHToM Upenomuenusa 1,442. Takoe 3HauuTembHOoe 
WwoKeHHe KOS(XpPHUWeHTa TpeMOMAeHHA CTeKMa He MO%KeT ObITb BbISBAHO pac- 
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TBopeHHeM B HeM CaF*. Huskui KoappHideHT MpeOMJIeHHA CTEKO, 3) 
CTaBHJI HaC TPeANOMOKUTb, YTO B COCTAB KUCJIbIX AKHAKOCTEH BXOAMT ut 
Mo UTO H3y¥aBUIWeCA CHCTeMbl ABJIAIOTCA BSAMMHBIMH (Halpumep, | 
Si/F,O).9To HaxoquT NoA_TBepAeHHe B TOM, UTO TeMIepaTypa JIMKBULyCa B | 
jlaCTH pacCOCHHA He OCTaeTCA MOCTOAHHOU, KaK STO AOJKHO ObITb B OMHAPHE, 
cycTeMaXx, a YMeHbilaeTca c yBemuveHueM CofepKaHuA PTOPUAOB. CmecH, ¢i 
nepxauue 5—10% propuza, o 

SIF, 510, pasyror ABe *KHAKHe (asbl Tomb 

% ¥: mupu 1600—1650° C. B Ta6a. | 
npuBeylenbl TemMnepatyphi (1420:) 
1 tbe 8, 1460°), pu KOTOpBIx Be a 
70 kugkocmu (basbl OOpasyloTca H3 CMeceli, Hh 
XOJAMLUXCA TO COCTaBy a 

CaSi0, rpaHuubt (co CTOpoHb! MTOPUAOK 
o6acTH paccmoeHHa. 

Ca,$10, O6pasoBaHHe = CpaBHUTedIbh 
JIerKOMMAaBKUX KUAKocTeH U3 Sil) 
wuakocme mp BosqelictBuH Ha Hero Sil 
OblIO NOATBeEpxeHO, KpomMe TOF! 
CilellMaJIbHbIM ONbITOM. Ha J{HO MN 


1700° 


CaF Ca0 mn6yenoBoro Turna(puc.1,5) Obi 
‘ Bec %, ope: 

° HacbinaHa cMecb CaF, + SiOgtt 
Puc. 2. OOmacTbh ABYX 2XHAKUX (a3 B CHCTeMe Hay HeH NMoMellasicd ManeHbK 


CaO, CaF2/SiO2, SiF, MoHOJeHOBbIN THreseK (2) c Hil 
OOJIbIIMM KOJIHYeECTBOM- H3MEelI}j 
YeHHOTO KBaplia, MpuMyeM THreseK He COMpHKacasica C IWMXTOH, CosepKaBiiel 
CaF,. CuapsKeHHbIM TakKHM OOpa30M THreJIb Obl 3aKPbIT MOMHOZECHOBOH 3} 
KsenkoH (3) w HarpeT mpu 1460° B Teyenue | vaca. Oka3am0cb, ¥TO KBapIL B Mi 
JIGHBKOM THIeIbKe CBepXy OMNaBHJICA H OOpasoBall cTeKIO c KoadPulned 
TOM Upemomienua 1,445—1,452. Takum oOpa30M, llaBseHHe KBaptta ny 
1460° (Bmecto 1715°) mponcxoguso BcmeycTBHe Bo3syelicTrBua SiFa, o6pasyro 
roca pH HarpepanHuu CaF, + SiQ,. 

[]naBku B 3aKJIeMaHHbIX MOJIMOQeCHOBbIX THIIAX ObWIM HCNONb30BaHbI J 
olpeyeteHua oOmacTH ALYX %KHAKUX (a3, B cucreme CaF, —CaO — SiO} 
CmecH IA WaBJIeEHHA TOTOBHIMCb U3 CaeSiOa, SiO, u CaF;. Pesyprartei mpes 
CTaBJICHbI Ha puc. 2 B Bue B3aMMHOH CucTembI CaO, CaF2/SiOz, SiFs. Oonactt 
ABYX %KUKocTeH B cucTeMe CaO—SiO, Hanecena no Jannpm Tpeltra. Cocrap 
*KUAKUX cas, OoraTHrx CaO u CaF, ompeyenenbi B pe3sysbTaTe M1aBOK pa3sJiH! 
HBIX CMecel (110 TpeM pa3pe3aMm CHCTeMBI). CocymlecTBYIOMIHe KHAKOCTH, COCTO 
MWe TiaBHbIM OOpa30M us SiOz, HaHeCeHbI Ha OCHOBaHHM BbILLeNpHBeeHHb! 
JAHHbIX Tak, YTOObI MOKA3aTb HEKOTOPOe COJep2Kanue B HUX SiFa. Konnuectsel 
HO COCTaBbI STHX %UAKOCTeH Halifenb He Oblmu. Ha WuarpamMe HaHeceHbl UeTE 
pe KOHHOJbI, [JIA KOTOPbIX Olpeenenbl TemMuepatypp (1530, 1490, 1460 u 1420 
MW COCT@BbI KU AKOCTel, OoraTHix CaO uw CaFo. Horpanuaqnaa wHHHA O6aCTH IB 
*KUKOCTeH B Tpeyroubuuke CaF,—SiFa—SiO, onpegenena ue Obia. Ona 
Hece€Ha NYHKTHPHOM MHHMeH Tak, Kak 3TO Ka3aJIOCb HaM HaKOosee ReposTHBIN 

YunTblpad CxofcTBo HoHoB F- x OH, moxxo mpeqnonoxKUTb, TO Taki 
BOJHO-CHJIMKaTHble CHCTeMbI, KAK H,O—CaO—SiO, uann Ca(OH),—CaO—Sig@ 
MOCTPOeHbI AHaJOrHYHO IpuBeweHHOK B3aNMHOH cucTeme. HekoTopsim NOATBeP 
*KEHHEM TAKOMY IpeMOJIO%KeHHIO MOLYT CJyYKUTb UCceqoBaHHA Tyta u Ue 
raeuq (*), KoTOpble HaOmofatM WiaBNeHHe KBaplla pH HarpeBaHuHu ero Ji 
1300° BMecTe c BOASHEIM MapoM BbICOKoro JaBnenHa (Zo 2000 aT.). [Ip ocTpigé 
HUH MoMyyaOcb cTeKIO 98% SiO, + 2% H,O. Bosmoxuo, uro pacrar, of 


TORN STO CTEKJIO, CIEMYeT paCCMaTPHBaTb B KayecTBe pacTBopa SiOz - 
i 4. 


z P 
Ecnm MpHHsATS WMHelHyI0 3aBHCHMOCTb KospPuwenta mpesoMienun oT copep2KaHl 


CaFe B cTeKie, TO HaOmozaBlieeca CHH>KeHHE JIYGeNpeNOMICHHA MOTO OBITS BbIZBAHO MPHCy 
cTBHem 68% CaFs. f 7 
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BpimouiHeHHad HaMM cepHs mmaBoK cmeceli CaF, -+ Alo.O3 -+ SiO. mo3Bo- 
Ulla ONpeetuTb rpanully oOacTH JBYX %KUAKHX (a3 B sTOLi cucTeme (upH6.H- 
<€HHO CUHTAA ee TpowHOl). Oka3auocb, YTO TaK %Ke, KaK H“B cucTeme CaO— 
als03—SiOs, mpucytcerBue Al,O; 3HauHTembHO COKpallaeT O6aCTb JIBYX %KUJI- 
max cba3. Cmecu 25% CaF.+ 75% SiO, u 50% CaF, + 50% SiO, oOpa3yior 
‘Be X2KHAKOCTH B MIPHCyTCTBHH COOTBeTCTBeHHO 7,5 4 10% Al.Os, HO cTaHOBATCA 
OMOreHHBIMH Toce AoOasKu 10,0 w 15,0% Al,O3. Kondurypauua o6nacTu 
jaccoeHHA B CHcTeMe CaF,—AI.O3;—SiO, ananornuna TaKoBoH ua CaO— 
J,Os—SiO:, Ho B nepBoii cucTemMe Ona 3HAYHTeIbHO Gombe, YeM BO BTOpOli. 


MucrutyT reooruu pyyHbIx Mecropoxyenuit, Tlocrynuno 
nerporpapuu, MHHepasorHH u reoxXHMHH 30 1 1957 
Axajlemuu HayK CCCP 
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Jloxaanp AkafwemMunu Hayk CccP 
1957. Tom 114, Ne 6 


M. ®. WIOCTAKOBCKHHM, A. B. BOrJAHOBA u fr. K. KPACHJIBHAKOBA 


B3AMMOJEMCTBHE JIMAWETHJIEHA C HEKOTOPbIMH 
PHAPOKCHJICOJEPKALIVMH COEXMHEHUAMH 


(ITpedcmaeaeno akademuxom B. A. Kasancxum 9 IT 1957) 


BeseycTeve OouIbWIOH peaKWMOHHOH CHOCOOHOCTH AMalleTHJIEH NpeACTaBsAe 
HHTepec JIA CHHTeTHYeCKOH OpraHnyecKol XHMHH. OfHakO IIpHMeHeHHe eP¢ 
orpaHwuuBaerca ero Maslow JocTynHocTbio. Mspecrubl TpH cmocoOa ToyyeHHs 
qmaueruiena. Muorocraquinpiii H cmoxKHbI cnoco6 Bayspa (1), BpAy JH MOxKe 


ObITb peKOMEHOBAaH Jaxe AA a6opaTopHol upakTukH. B TepmManuu Aualerny 
JIeH MOyyaior Kak NMOOOUHBIM MpoAyKT pu AyroBom cnocobe MpoOusBOACTRS’ 
aueTuuena (2). BnomHe IpHeMJIeMbIM ABJIAeTCA CTIOCOO, onMCcaHHbIM TepOeprcom) 
(3,4), sak0UaIOWMHica B XMOpHpoBaHuN OyTHH-(2)-quona-(1,4) u Mocmenyrouye 
eruspoxsopupoBanun WuxsopOyTuna. Mmerulwech B JHTepaType aHHblé 
(©?) o B3aMMOJeHCTBUN J\MalleTHIeHa CO CIMpTaMH HOCAT 2aABOUHBIM XapakTef) 
HW He COJlepKaT MOAPOOHOTO ONHCaHHA YCJIOBUK STOH peaKUHH M CBOHMCTB BbIJe 
JICHHBIX TIpORYKTOB. OOCTOATeABHBIMH HUCCICAOBAaHHAMH SABJIAIOTCA padoTh 
Tep6eptca (*) u ®pauxe (8), B KOTOpbIX OMHCaHO NOmyueHve 1-mMeTOKCH-OyTeH 
l-uHa-3, ero B3aHMOJeHCTBHe C MeTAaHOJIOM HW KapOOHHJIbHbIMH COeHHeEHHAM 
WM HeKOTOPble IpeBpallleHHA MpOAYKTOB 9STUX NpNcoequHeHUH. | 
Llenbio HacTOAMero UCCIELOBAHHA ABIAeCTCA U3yYeHHe YCJIOBHU B3aHMOjel| 
CTBHA [MalleTHeHa C OyTaHOJIOM, WHKJIOreKCaHOJIOM H 8-eKaJIOJIOM, Bbijewe 
HHe IIpOAYKTOB STOTO B3aHMOJeHCTEHA H CpaBHeHHe HeEKOTOPbIX HX CBOHCTB 
BsavmMoyelicTBue [ualleTHeHa CO CHUpTaMH MpoTekaeT NO BAMAHHEM e]KHX 
menovel pH HarpeBaHHH HM COMpoBoxaeTcA OOpasoBaHveM STHHHJIBHHU 
JIOBLIX spupoB (ypaBHenne (1)), mepexoAAMHX B M30bITKe CMpTa B aneTamy 
OvTHH-2-ana-4 (ypaBHeHHe (2)). 


Che C= CH + ROH > CH =C— CH=CH — OR, (1 
rne R= CyHy (1); CoH (1); CaoHyy (11). 
CH == C— CH = CH —OR > CH = C— CH, — CH (OR), > (2 


— CH3 — C==C— CH(OR):, 
re R= CyHy (IV); CeHir.(V); CroHi, (VI). 


Peak MpoTeKaeT CTYMeHYAaTO, YTO LOKA3bIBAeTCA CHHTe30M alleTaweli OyT™H 
HaJIA H3 STHHHIBAHKJOBbIX SPUPOB M CHMPTOB B WieNOYHO HM KuCIO cpemax. 
B oTimune OT ankualleTueHoB, NepBaxt Mouekysa CHMpTa mpucoequnseTcH 
K JHaleTHeHy MpoTuB upaBusa MapkoBunkoBa, TO ABAeTCA cs1eqCTBHeM! 
BIMAHMA BTOPOH STHHHJbHOH Tpynubl. Cneqyiouadt Monekysa cnupTa mpucoes 
AMHACTCA K STHJIBHHAJOBLIM Spupam 0 mpaBusy MapKkoBuukopa c mocsesyion 
ie H30MepusallMe, OTKpbITOl DasopcKHM AIA yraeBoxopojos (°). [pu psaumo- 
A€HCTBUM ANalleTHNeHa C THAPOKCHJICOJepKaluMU COeMHEHHAMM CKOpOCTE 
NOPIOUHHA AHalleTHIeHa 3ABHCHT OT MCXOAHOTO COeAMHEHHA HW TeMMepatypbl 

IIpu narpesannu Jo 100° Ha6moganoch o6pas0BaHhe JIMIUb STHHUIBHHHIOBbI 

opupos. B 3aMmerHbIx KoumMYecTBax alleTanH OOpasyiorca pH Temiepatypax 
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ge 130°, a TaKxe Mp yBenuyeHHM KOmMUeCTBA HCXOHOTO cnupta. B3aumo- 
ficrBue [MalleTusena c 3-JeKanonOM HaqHHaeTca pu 90° n COMpoBoxaeTca 
jPaSOBAHHEM TOJbKO STHHUIBMHHIOBOrO Supa; pH NOBbIfeHHbIX Temnepa- 
Pax NoyuascA eKaJiOuI; MO-BHAHMOMY peaKIHA MpoTeKaer JO OOpas0BaHnnsA 
eta (VI), pasnaratomjerocsa mpu o6pa6orKe cmecn. IIpeqnonoxenHve oO He- 
fOHYMBOCTH AM eKaMNOBOrO alleTamA-OyYTHHANA BIOMHe BepOATHO, TAK Kak 
ake alleTaIbAeCrn IM eKaNMIOBbI alleTab ABIIAeTCA UpesBHVAalinO HeyCTOHUH- 
M COC {MH HEHHEM , paciiajawolluMCsA TIpH TeperouKe B BAKYYME C BbIJeseHHeM B-je- 
noua. JLIA OKasaTenbeTBa CTPOeHUA BbIeeHHbIX ScPHpoB H alleTasell Obis0 
puMeHeHO OpomupoBanue, ruAponus (?) uw ruzpupoBanue (uacTu4HOe uw ucuep- 
Batoulee). [Ipu vactuyHom nosyyaiores 1-ankoKcnOyTaMenb (ypaBHenne (3)) 


CH == C — CH = CH (OR) + Hy > CH, = CH— CH = CH (OR), (3) 
R= CroHh; (VID). 


M HCYepMBIBAIOIeM MOJYYeHbI HaCbILeHHbIe IPUphI pAa C,H,OR, rye R = 
BCyH, (VIII); CoHis (IX); CyoH,, (X). M3 aueraneit Oyrunans HosryueHbl coor- 
leTByrollme alletamu OyTupansa: CyHs(OR)s, rae R = CyH, (XI); CoH 
I). OTHHNIBUHIOBbIe SPUupbI erkO Opomupyrwrtes. Tak, NpH HacbINeHHH 
MOM 9STHHHIBUHMOYTHNIOBOrO Spupa MOrMOTHOCh Be MovIeKysIbI Opoma 
@ Monexyy supa. IIpucoeqgunenne mepBolki MoweKysbI Opoma, BeposTHO, 
DHCXOJUT TO ABOHMHOH CBA3H MH CONpOBOKaeTcH U30MepH3aluveli. Bropaa 
TeKy Jia OpoMa NpucoeAUHHeTCA 10 TPOHHOH CBA3H C OOpas0BaHnuiem 1|-6yToKcu- 
§,3,4-rerpa6pomO6ytena-2 (XIII): 


CH = C — CH = CH — OCG,Hg > CHsBr — C == C — CHBr — OCyHy > 


— CH,Br — CBr = CBr — CHBr — OC,Hg. (4) 
: (XIII) 


B moubp3sy Takoro cTpoeHuxA TeTpaOpomosdupa CBHeTeIbCTByeT TOT CakT, 
' B BOJHOHM Cpeye OH KOuIHYeCTBeHHO THTpyetca 0,1 N NaOH, sro nogtBep- 
aeT HayiMuHe B HeM a-Br-aToMa, a H3 THApoOuM3aTa BbieeH TpHOpOMKpoTo- 
Bm anbjeruy (ypaBuenue (5)) : 


CH,.Br — CBr = CBr — CHBr — OC,Hy + H,O > 
— C,H,OH + HBr -++ CH.Br — CBr = CBr — CHO. (9) 


eCUHCJICHHbI€ peaKUHH CBUJETELCTBYIOT O 3HAYHTEIbHOM peakUMOHHOM cno- 
SHOCTH STHHUJIBHHUJOBBIX 3PHPOB B HOHHDIX IpeBpallleHuAX, OONApy2KHBAlO- 
#4 HeKOTOpbie OCcOGeHHOCTH BOHOL’ cBa3H B HUX. Ha ocnope AualleTuena 
Eresupopano 16 coequHeHHit, u3 KoTOpbIx 10 B AMTepaType He ONHMCAaHBI. 


OKCHEPHMEHTaAILH aa BE al (© AP 1a) 


Bllonyyuenue AuauneTuUaeHa*. Byrun-(2)-juom-(1,4) XJIOPUpo- 
Ica THOHHAXNOpHOM Ip Temmepatype oT —15° Ho -+ 10° B Teuenne 12 yac. 
Harpepasca qo 60° Yo HcuesHOBeHHA B peakKUHOHHOU cmec SO2. luxnopOyTHH 
DHAICH B BAKYYMe IPH Temmepatype cmecu He Bpue 110°. Berxoy 70% Teo- 
. Cmecb 24 r quxnop6yruna, 3 r 9TaHONaMuHa HOO r SsTHOBOrO cnupTa 
| HepeMeluMBaHHU HarpeBasacb No 70—75° B ToKe a30Ta, TYa We NO Kall AM 
HOapasanochb 80 ma 40% NaOH. JlnauetunenH nponyckayica yYepe3s KOHIeH- 
Ap oBaHHbIli pacrsop NaOH u cyxol CaCl, H KOHJ@HCHPOBaJICA B 3MCCBUKO- 
# nopyuiKe upu — 70°. Co6pauo 6,35 r (50% Teopuu) qualeTHeHa. 

IBsauMofgelicTBuve IuauveTHMeHa C OYTAHOAOM, WH K- 
BrekcaHouwomM uw 8-ReKanouomM. B wHannspwyecku peakUHon- 
4 cocy, CHaOvKeHHbIH MellasIKo 4 OOpaTHbIM XOJIOMWJIbHUKOM, MOMelLaJICA 
} pacrsop efKoro Kanu B cupte. Iloce NpoMbIBKU CHicTeMb! CyXHM a30TOM, 


J* To cnoco6y Tep6eptca, ycoBepuencTBoBanHomy B Haleli a6opaTopHH c yuacTveM 


B. JlyOposon. 
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jalleTHICH MpONyCKasicH B PeaKIMMOHHbIM COcy, HarpeBaeMbIli Ha BaseHHO- 
jf Oane. [loce okowYaHHA peaKUHH CMeCb MIpOMBIBasacb BOON, BBICYINMBa- 
Cb Ha MOTaWIOM MW pasroHsAacb B BakyyMe. BpijeeHHbIe IpoyKTbI GeclBeT- 
N€ 2XHAKOCTH; aloT NMONOXKUTeIbHYIO peaKIHIO Ha TPOLHYIO CBA3b. 
NpakTePHCTHKH BbIJeCHHbIX COeHHEHUH MOMeMeHbI B Tabs. 1. 

* BsaumMofetcTBue OyTHASTHHHUABUHUAOBOrO amupa (I)c 
ITHUAMOBBIM CNHpTOM (3) B KuCmTOH cpege. K cmecun u3 4,1 r 
THJISTHHUIBUHNIOBOrO supa (I) u 4,6 r OytraHona up nepemenmmMBanun 
fia MpHOapsena | Kanna Konn. H,SO,. Tocae nelirpannsannn KaTaJIus3aTopa 
peCb NeperonAach B BakyyMe. CoOpano 3,5 r cbpakunu 92—96° (6 mm), 
#TOpax oce MOBTOpHOH NeperoHKH WMewa KOHCTaHTbI J\HOyTHIOBOrO alle- 
Qn OyTHH-2-ana-4 (IV): T. Kun. 103—104°/9 mu; n= 1,4400; d2°—0,8764 
a0. 2). Brrxoq 55% Teopum. 

Pugqponus B-yekanus-ITHHHABUHUAOBOTO 9dpupa (III) B 
mMcaTOH cpefe. a) Sr (III) uw 25 ma 10% HsSOa narpesanocn Jo 80° 
reyenve | vaca. M3 macusnoro cnom pasroukol BbIyeneno 2,8 r (85% Teopun) 
Wekaiona c T. Kun. 142—143°/33 mM, n*) = 1,5010. W3 Boguoro canon Opi 


wIyueH CeMuKapOasou OyTuH-l-ana-4c 7. nm. 120°. B autepatyper. na. 122° (3). 
Kpome Toro, Bbifemeno 0,22 rtpvaneTui6en3oma c T.nu. 164° (B muTepatype 
5° (*)), o6pasoBpaHne KOTOporo OOBACHAeTCA COMYTCTBYIONIUMH TuypaTauneli 
TPpHMepHsallveH asbyerufa. 
Tuapupopauute ITHHHABHHNYAOBHX 3PUPOB UH Ae 
ameH OyTuHaaa. TuApHpoBanne NpoHsBOAUOCh Ip KOMHAaTHOH TeM- 
paType B pacTBope MeTaHOsa: MCcuepmbIBaiomee — Hay Pt, uacTuuHoe — 
iW Pd. Pe3yabratb oMbITOR MOKa3anbl B Tabu. 2. 

BpoMHpoBaHue JTHHHABHYHHAOYTHNAOBOTO 3SHupa 
. 12,6 r Opoma, pacTBopeHHoro B 5 Ma CCla, No kanam 6bim0 IpHOaBseHO 
,65 r (I), pactBopenuoro B 3 Ma CCla npu —10°. Peakttwonnas cmecb repe- 
MMMBaIaCb pH KOMHAaTHOH Temnepatype 2 vaca. Ilomyyeno 11,3 r kpuctTamsmm- 
“koro 6yTuNoBoro supa 1,2,3,4-TetpadpomO6ytena-2 (XIII), Koroppil mocue 
#PeKPUCTaNINUsalMN U3 NeTposelnoro supa MiaBusca npH 59—60°. Beixog 
0 88,2% rTeopun. 
Tuyponmu3 6ytuaoBoro aspupa 1,2,3,4-rerpa6pomoytena- 
(XIII). a) 0,1476r (XIII) u 25 ma Bogpl BcTpaAxuBaHcb B koe Ip KOM- 
ITHOH TemIlepaType B TeyeHHe | vaca. Ha TuTpoBaHHe rHApomMsaTa u3spacxo- 
BaHo 2,89 ma 0,01 NaOH, uro coorsetctByet 99,8% TuTpyemoro H* (2°). 
5,4 r TetpaOpomosdupa (XIII) Kunatrunucb c 20 Mi BOsbI B TeyeHHe daca. 
cle CYWIKH MacsIMHOTO CJION Hal CysbdpaTOM HaTpHA OH MeperonHAsscA B 
iKyyme. Co6pano 3,3 r (87,4%) @pakuun 128—135°/2 mM, KoTopas NMocwe Mo- 
}opHoi meperonku oKa3sasacb 1,2,3-TpHOpoMKpOTOHOBBIM ambyerufom (XIV). 
Kun. 137—138°/3 mm; n= 1,6540; d?0>= 2,6150, MRp = 43,00, 
im. C,H;,OBr;/MR = 43,42. 

Hafineho %: C 15,45; 15,54; H 1,04; 1,09; Br 78,59; 78,86 


C,H;OBr;. Bormucaeno %: C 15,66; H 0,99 Br 78,13 
Uuctruryt opranuyeckoh xumun um. H. JI. 3ennucKoro Tlocrynu.i0 
ae Axkayemuu Hayk CCCP 9 II 1957 


IIMTHPOBAHHAA JIMTEPATYPA 


) 1A. Bayer, Ber., 18, 674, 2269 (1885). %J. Copenhaver, M. Bigelow, 
tetylene and "eaten Monoxyde Chemistry, N. Y., 1949, p. 299. % Th. Herberts, 
Ir., 85, 475 (1952). *W. Reppe, Tepm. nar. 740637 (1950). "5 W. Pranke, K. See, 
ha n, nat. F®P 871006 (1953); Chem. Zbl., 125, Ne 37, 8444 (1954). ® A. Auerhahn, 
| Stadler, Chem. Zbl., 1, 2255 (1935). * Tepm. nar. 601822, 1932; ®paun. nat. 765.741. 
iW. Franke, K. Kraft,-D. Tietjen, H. Weber, Ber., 86, Ne 6, 793, 797 
53). ° A. E. DapopcKu i, WKPOXO, 19, B. 6, 414 (1887). 2%M-. ©. Ilocra-- 
ypacekund, A.B. Borganosa, Kypu. avai. xuM,, 8, B. 4, 231 (1953). 31, J. Pope 
»er, Bull. Soc. Chim. Belg., 32, 185 (1923). 1 Van Risseg hem, Bull. Soc. Chim. 
iig., 28, 339; Chem. Zbl., 3, 341 (1922). 18 E. Waser etal., Helv. Chim. Acta, 12, 
7 (1929). 
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Jloxnagqm Aragqemun nayr CCCP 
1957. Tom 114, Ns 6 


HSHYECKAA XHMH 


b. Tl. BEPHHY u B. B. CEPMIMHCKHH 


BbIUMCJIEHWE TEMJIOTbI HW IHTPONMM AJICOPBLLAH 
MO OJHOW W3OTEPME A)(COPBILMM | 


(IIpedcmaeaeno axademuxom M. M. y6urnunoim 10 I 1957) 


Jaa onpeseneHuaA BeMYMHbI TeMJIOTEI H SHTPOMMH COPOMHH B 3aBHCHMOC? 
OT KOJIMYeCTBa COPOMPOBAHHOTO BeWleCTBa IPHMeHAIOTCH WIM HEMOCpeACTBeHH 
KaJIOPHMeTpHY¥eCKHe H3MepeHHA HIM TepMOAMHAMHYeCKHe BLIYHCJICHHA, OC 
BaHHble Ha OMbITHOM OMpeseseHHH TeMMepaTypHoro Kosdpuunenta copOmuh 
[]pHuuunuasibHble OCHOBbI KaxKOrO U3 ITHX METOAOB ACHbI HW HE BbISbIBAIOT COL 
HeHHH. OqHako 06a OnM (OCOGeHHO MepBbIii) BeCbMa TpYAOeCMKH H pe bABJIAH 
OYeHb BbICOKHe TpeOoBaHuA K KayecTBy 9KCMepHMenTa. HyxKe MbI 10KaxKek 
IPH KaKHX YCJIOBHAX BO3MOXKHO BbIUHCJICHHe ITHX BaKHIX TEPMOJMHAMHYECKH 
XapaKTepHCTHK COpOWMOHHOrO Mpolecca 10 OAHOH w30TepMe acopOuHH. | 

O6uIMpHbI SKCNePHMeHTAaJIbHbIM MaTepHasl, COOpaHHbId Ha IpOTAxKeHH 
HeCKOJIBKHX J[@CATHJIeTHH, MOKAa3bIBaeT, UTO B OYeHb OObIOM 4NCe cryya 
XOPOIO BbINOJHACTCH OCHOBHOH MOCTysaT NOTeHUMAaIbHOH TeopHu ajcopoOuH 
BbICKasaHHbl [lonaHu ene 40 mer Ha3saq. CormacHo 9TOMY TlocTywaTy Tak Hi 
3bIBaeMbIN a[COpPOWMOHHBIM NoTeHunan ¢ = — RT In A (rye h — oTHocuTen! 
Hoe laBsieHHe) Ip MOCTOAHHOM 3HaYeHHH 3alOJIHeHHOTO aj{COpOUHOHHO 
oOtema o = aV (a —aycop6una, V — MomsapHbIi oObem aycop6aTa) He 3aB 
CHT OT TeMMepaTYpbl, T. e. 


(02/0T) 9 = — R(OT Inh/oT) ay = 0. ( 


JlerKoO BuJeTh, YTO OfHa HB80TepMa aCopOlUMH OAHO3HAYHO ONpesensieT BH 
KpuBol » = /[(¢), Ha3bIBaeMOH XapaKTepHCTHYeCKOH KPHBOH, a B COOTBETCTBH 
c (1) xapaxrepuctuyeckaad KpHBasx, B CBO! OUepeyb, OHOSHAYHO ONpeewAg 
M30TepMy afcopOuuH Ip Apyrok, Ouu3Koli Temilepatype, T. e. TemMMepaTypH 
KOSpPPuuNeHT afcopOunu. Takum oOpa3o0m, BbINOHeHHe ycsoBua (1) omKH 
IPpHBOAMTb K BO3MOXKHOCTH BHIYHCJICHHA TeMJOT H SHTPOMUM CopOuHH 10 O 
HOH w30TepMe. 

B camo jeje, BbiOupaa B KayecTBe Nepemenuprx aV, T u Inh, mp Md 
KEM 3allMCaTh TEpMHYeCKOe ypaBHeHHe aycopOunu BBuye F (aV, T, Inh)= 


Orciojja: 
(Gres = Gtca)e args Yanai eee @ 
Ms ycnosusa (1) cnegyer | 
(OInh/OT)ay = —Inh/T. aC 


Kpome toro: | 


(Fala Yasar +e 


rye «— TepmMuyecKHH KoadhuUveHT O6beMHOrO pacliupeHuA aycop6arTa. 
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KomOunupya (2), (3) nu (4), nonyuum 
(0a/0T) inn = (Oa/OInh)rinh/T aa. , (5) 


| Tepmuuyeckoe ypaBHenve agcop6unH npn jpyrom BbIGope mepemeHubIXx 
§MOX%KHO 3allMCaTb Takxe B chopme V'(a, T, Ink) = 0, orkyya BbiTeKaeT 


(0a/AT) inn = — (0a/0 In h)z (ON A/OT)a. (6) 


Cpapnusast (5) u (6) w 3ameuas, uTo no ypaBuenuio Kananelipoua — Kua- 
lysuyca (0 Inh/OT), = q/RT? (rae q —uucran TenmoTa aqcop6unm), nOmyaaem 
IKOHYATEJIbHO 


q = Q—)h =aRT? (0 In h/d In a)p — RT Inh. (7) 


$B sToM ypaBHenun Q—vcKoMas qudiepentivambHad TemoTa aycopouny, a 

#\— TelloTa KOHJeHCaluH aycop6aTa*. 

) I[lpuuumas, Kak OObITUHO, B Ka¥eCTBe CTaHJapTHOrO COcTOAHUA alcopb6arTa 
KUKOCTb, HaXOJAMLyIocA pH TO #%e TeMilepaType NO AaBsieHweM CBoero Ha- 

§-bILLeHHOTO Mapa, HW CpaBHUBads BBI- 

§oaxkenne (7) c ypaBHeHvem [H6- 

Sea — Tembmrombya 


q=e—T (de/0T), = 
=RT (0Inh/OT),g —RT inh, (8) 


MbI HelocpecTBeHHO TOJlydaeM 
bipaxkenue JA Qudpepenuuab- 
OH SHTpONHH acopounu: 


AS = (0¢/OT)a = 
-=—aRT (0 |na/d In h)r. (9) 


B wacTosujee BPeMA MbI pac- 
MloylaraeM 3HaYHTeJIbHbIM MaTepH- 0 05 10 15. MMe 
JIOM, MOKAa3bIBaIOUlHM, TO pe- 
U3yMbTAaTb BLIYHCeHHH TemOT al- Puc. 4 
op6uuu H3 OHO H30TepMbI 
AcopOuuu 10 ypaBHeHHio (7) HaXOJATCA B OYeHb XOPOIIeM COracHH Cc HelNo- 
PeACTBeHHbIMH KaJIOPHMeTpHYeCCKHMH H3MepeHHAMH UJI C pe3yJbTaTaMH Ha~ 
W@2KHbIX BLIVHCIeEHHH U3 U30cTep ayqcopOunH. Pasmepbi 9TOM CTATbH 3aCTAaBJIAIOT 
Hac OFpaHWYHTbCA JIMUIb HECKOJbKHMH IpWMepaMH, HJIOCTPHpy!oulMMu 9TO 
corsiacue. 
Ha pue. | Kpupas J u300paxKaeT 3aBHCUMOCTh AudpepenMabHOH TeMIOTHI 
‘aycopOuuu Q aMMHaka Ha aKTHBHOM yIvie OT BCMYMHbI aCopOunH, BbIYMCIeH- 
fi uyto 110 ypaBHennio (7) 43 H30TepMBI aqcopOiH pH O° no Jannpm TuTosa ('). 
KpyxxkKaMu o6o3HaueHbl 3HayeHHA Q, BbIKCeHHbIe H3 KaJIOpPHMeTPHYeCKHX 
}usmepenui Tutopa. Ha stom xe pucyHKe kpuBad 2 MpekcTaBAAeT pesyAbTAaT 
Sananorvuunbix BErmucneHul Q mo ypaBHeHuio (7) H3 M30TepMBI acopOuHH 
H-reKCaHa Ha AKTHBHOM yrule upH 20°, nosyuennolt H. H. Apryap, A. B. Kucene- 
lepim u gp. (2). UepHprle KpyXKM COOTBETCTBYIOT KaJIOPHMeTPHYeCKUM H38Mepe- 
} HUAM TEX 2%Ke aBTOPOB. 


* MoxHO N0Ka3aTb, ITO B OOmleM caryyae, ecmu & == (1/aV) (GaV/OT),,, 7-9, 4TO 9KBU- 
J paneHTHo uHeBpinomHeHMIo ycuoBua (1) Monauu, TO BMecTO ypaBHenua (7) clipaBeqHBO ypaB- 


-HeHue 
gq = (a — &) RT? (0 In h/d In a)p — RT In h. (7a) 


CnemyeT OTMeTHTb, ITO ypaBHeHuA (7a) H (7) MoryT ObITh MoNyYeHb! Hemocpe AcTBeHHO 
u3 ypapHenua Tu66ca — Tenpmroubula. 
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Ha puc. 2 moKa3aHO aHaJIOorHuHOe CpaBHeHve pacueToB No ypaBHeHHIO ( 
(KpHBasl) C HeMOcpeACTBCHHBIMH KaJIOPHMeTpHYeCKUMH U3MepeHHAMH (Kpy2KKHi 
no Janupm Buéa, Kunrrona, Tlonmu u Cura (*) quia alcopOuuu x-6yTaHa H 
rpacbHTH3supoBaHHOl ‘caxe ccbepou-6 pH 0°. B cBa3H c OTCYTCTBHEM TaOIM THB 
JAHHBIX B CTATbe STHX ABTOPOB HavasbHaAd YaCTb KPHBOH He MOTvia ObITh BBIYHCH i 
Ha HaMH C JOCTaTOUHOH YBepeHHOCTbIO, H MOSTOMY OHA MipoBefeHa MNYHKTH POM 
Hakonen, Kpupaa 3 na puc. | mpescTaBasaeT MpHMep CONOCTaBJIeHHA pacieaa 
m0 ypaBHenutio (7) (cNuiomHad KpHBas) C pesyJbTaTAaMM BHIYMCJICHHA H3OCTePHy 
YeCKHX TelloT M0 ypaBHenulo Knanelipona — Knaysuyca. OTH WaHHble OTHO 

caTCa K acopOunH dypana Ha CHIH 

kkan/mone Karese mpH 25° (4). KpyxkaMy Hé 
9TOM PHCyHKe OOO3HaYeHEI 3HaveHHA QI) 
IIpHBe{eHHBIe B cTaTEe (*). | 

Kak BbiTeKaeT H3 XoJla paccyKeHul 
IIpH BbIBOJe ypaBHeHusa (7), OHO CTPOY 
TO CipaBeIHBO TOJbKO Ip BbINOIHeEY 
Huu ycoBua (1). Tem He MeHee MOXKHCE 
OXKUaTb, TO ypaBHeHue (7) OyerT a4 
BaTb BO MHOTHX culyyaAX Xoporee co. 
race C OMbITOM JjaxKe HW Tora, Kora 
ycmoBue (1) ne Bpmonmusaetca. JelcTBn4} 
TeJIbHO, 


Q=eepiS -LeeRG: (10)! 


a H3 ypaBHeHua (7a) cmeqyeT, YTO JI0- 
60e OTKMOHeHHe OT ycoBna (1) cKa3bl- 
BaeTCA TObKO Ha cuaraemom TAS. Tlostomy, ecu yebubIli Bec 3TOTO cmarae+ 
Moro B ypaBHeHuu (10) HeBemuK, TO Jake 3HaYHTeIbHbIe BEHUMHbI & BHECYT} 
IHIIb HeOOJbIUIy!O MOrpeuWHOcTb B 3HayeHHe Q. O BemuunHe useHa TAS moxuo} 
CYHUTb HeNOcpeACTBeHHO TO (OpMe H3SOTeEPMBbI aqcopOWuUu, Tak Kak OH Mponop- 
WwoHameH Npo“sBoHoH (0 In h/d1na)7. MoxuHo oxuyaTb (4 pacer STO NOATBEp- 
*KMaeT), UTO, HaMpHMep, AWA OOaCTH KallWJIAPHOH KOHJeHCalun MAM Jat 
oOmacTH KpyToro NobeMa U3OTepMbI acopOlUHH NapoB BObI Ha YyrsepoHbIX) 
ajcopOenTax upepenWMaNbuble TeNOTH acopOuHH, BbIUHCIeEHHbIe 10 ypaB-| 
HenHto (7), OyyT Bcerya OH3KH K ONbITHBIM 3HAUeHHSAM. 

CneqyeT, OHaKO, NOYepKHYTb, YTO TeopeTHYeCKH MpeHeOpexenve WIeHOM 
TAS copepwenHo Heyonyctumo. IIpupapuuBanne g BeMuMHe ©, KaK 9TO Jemalor, 
HampuMep, Xasac, Ulan u Céubnu (*), ovesuqHO, IKBUBAJICHTHO CMEIICHHIO H3Me- 
HeHHA BHYTpeHHeli 9HEprHH C H3MeHeHHeM CBOGOAHOL SHepruu. Bo MHOrHX 
cayyaax Ip BHluucnenuu Q unex TAS urpaer periarontyto pou. 

B 3akl0ueHHe OTMeTHM, TO, CCIM H3BeCTHO aHaNHTHYeCKOe BbIPAaxKeHHe 
WH YpaBHeHHA H30TepMbI ay\copOunH, TO, KOMOMHUpysa ero c ypaBHenuem (7), 
MOXKHO IOJYYATh COOTBETCTBYIOMNY!O aHaMTHYeCKY!O (OPMYy 3aBucuMocTH Aud- 
(bepeHMabHOK TeNMOTH! alcop6uHU OT a umH oT A. EcTb OCHOBaHHA CUHTATS, 
YTO BBITEKAaIOMLU OTCIOMa CNOCOCO aHasmH3a Npobsem alCOpOUHH MOKeT OKasaTbCA 
BeCbMa MHOrooOellarolluM. 


ABTOpbI BbIPaxKaloT CBO HCKPeHHIOW GSnarofapnocts M. M. JlyOunnuy 3a 
HHTepecHble H WeHHbIE OOcyKeHuA. 


Puce. 2 


Uuctuty? dusvueckolt xumun Iloerynuso 
Axajemuu Hayx CCCP qt Delon 
UUMTHPOBAHHASA JIMTEPATYPA 
1 A. Titoff, Zs. phys. Chem., 74, 641 (1910). ® H. H.Asryap,Tl. U: Be pe 
3HHHM Ap., KX, 31, Ne 3 (1957), 3R. A. Beebe,G. L. Kington, M. H. Pol 
ley, W. R. Smith, J. Am. Chem. Soc., 72, 40 (1950). “I. Halasz, G. Schamm 


S.Sz6nyi, Acta chim. Acad. Sci. Hung., 8, 43 (1955) 
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Jlornangn Anranzemun HaykK CCCP 
1957. Tom 114, M6 


PHSHTECKAAH XHMH A 
A. K. BOHEILKAS u K. P. KPACHJIbHAKOB 


AACOPBUMSA AJIM@ATHYECKUX CIMHPTOB H3 PACTBOPOB 
HA CHJIMKALEJIE HW BEJIOW CAKE 


(I]pedcmaeneno axademuxom M. M. ALyOuxuneim 8 I 1957) 


Ancopouua CMMPTOB H KHCJIOT TOMOJOrHYeCKOrO pAa H3 HeMOJAPHbIX pac- 
IPUTeMeH Ha NOPHCTHIX THAPOPHVIbHBIX acopOenTax — CHJIMKareJAX H aJIIOMO- 
MMKaTaX W3yYasacb B padorax (1, *, 4). B pesymbrate sTHX UCCeOBaHH 
JO YCTAHOBJCHO, YTO IIpeJeMbHO aCOopOHPOBaHHOe KOJHYECTBO C POCTOM yrule- 
MOpOAHOTO pajuKasia Nafaet, a NpefebubIli afCOpOUMOHHbI OObeM [WIA U3y- 
HHbIX CPaBHHTeJIbHO KPYIIHONOPHCTHIX afCopOeHTOB ocTaeTCA MOCTOAHHBIM 

“) (paBusio NocTOsHCTBa MpeyesbHO acopOupoBanHoro oGbema (4)). Ha- 
lOfaBlueeca NaseHHe aJcopOWHH B rOMOJIOrHYeCKOM PAY CTABHNOCH B CBA3b 
OObeMHBIMH B3aHMOJelicTBHAMH B pacTBOpax (H3MeHeHHe pacTBOpHMOCTH 
eHOB TOMOJIOrMyeckoro psa (*)) HH MpHMNchIBaNoch BMAHHIO MOpucTou 
JYKTYPbI afcopOenTa, Kora BMeCTO OOpa30BaHHA MpaBUJIbHO OpHeHTHpOBaH- 
IX CJIOCB NpeAMOMaraOch MIOTHOe 8alOJIHeHHe Mop MosIeKyJaMH ajcopOu- 
rolleroca BeltectBa (%;, 5). 

B cayyae HeENOpHCThIX THAPOPUJbHBIX aCopOeHTOB, KaK YKa3bIBaJICb B pa- 
rax (74), MOXHO OKHAaTb, YO MpesebHO acopOupoBanHce KOIHYeCTBO 
APTOB H KHCJIOT TOMOJIOTHYeCKOrO PAJa NOCTOAHHO. OTO COOTBETCTBYeT Mpey- 
IBJIGHHIO O TaKOH OpHeHTalWH aj(cOpOHpoBaHHbIX MOJIe€KyJ, Mp KOTOpol 
AMMOJeHCTBHE C MOBEPXHOCTbIO OCYHIECTBIAeTCA 3a CUeT NOJAPHbIX Ppynn, 
eEMOUKM YIVIeBOAOPOAHHIX pauKaJOB OOpaLlleHbl K pacTBOpy, T. €. MOJIEKYJIbI 
DaSYIOT CJIOH, AHAJOPHUHbIN TO CTPpYKType KOHJ@HCHPOBaHHbIM TIJIeHKaM 
udaTHyecKHX CoeMHEHHH Ha NOBepXHOCTH BosbI. UncsO MOseKyJI Ha eMHHLY 
BepXHOCTH B 9TOM Cylyyuae He OyeT 3aBHCeTb OT JIMHbI YrueBOAOPOAHOTO pa- 
Kama. Ja .HeMOpHCTbIX THAPOPoOOHHIX afcopOeHTOB U3MepeHHe acopoOuny 
oPpaHHYeHHO PaCTBOPHMbIX CIMPTOB WH KHCJOT H3 BOAHbIX pacTBopos (°, *) 
Ka3saJiu, TO peje alcopOunH pacter c yBeMYeHHeM YHCIa ATOMOB yrslepoda 
Momekysie. Mccneqopanue afcopOuHu 43 pacTBOpOB Ha MOPHCTbIX HW HeNOpH- 
IX ajlcopOeHTax OJHOH UH TOM Ke MpHpobI NOBepXHOCTH MpecTaBAeT Cob 
ii UHTepec, MOCKOJIbKY MO3BOMAeT OMCHHTb BIIMAHHE NOPHCTOM CTpyKTYpbI H 
IOJIb3OBaTb HOJYYeHHbIe JaHHble JA CyKeHUA 06 OPHeHTalHH acopOupo 
THBIX MOJICKYJI B TOBepXHOCTHOM CJioe. JA rHApopoOubIx acopOeHToOB coro0- 
IBJIGHHe H30TeEPM afCOpOUMH HeKOTOPbIX OPraHHYeCKHX BeUeCTB H3 BOJIHBIX 
STBOPOB Ha yrvie HW HeMOpHcToH cake Opiwio cyenaHo B (*). CooTBeTCTBYIOMUX 
{HbIX JIA PHPOPUMbHbIX aCOpOeHTOB, HACKOJIbKO HaM H3BeCTHO, He HMeeTCH. 
B nacrosme pa6oTe MbI IIpOBeJIH U3MepeHHA acopOunH DAa HOPMAJIbHbIX 
ApaTHYeCKHX CIMpTOB H3 pacTBopoB B CC], Ha AByXxX OOpaslaxX KpeMHesema 
3IHUHOH cTpykKTypbl. TlopuctTem o6pa3ioM ABAAICA CumMKareb KCK-2 (°) 
[PeHMyleCTBeHHLIM JMamMetpom mop 60 A u BeMUHHO yAebHOH MOBepXHoO- 
: 400 m?/r. B KayectTBe HenopucToro OOpa3sila MpHMeHANaCb TaK Ha3biBaemas 
lad caxka, KoTOpad Oblla WOyyeHa B BHe BeCbMa PbIXJOrO Mopowka (Ha- 
THO Bec 0,025 r/cm’) npu coxKHTaHH MapoB STHOBOTO Supa OPTOKpeMHeBOL 
noth. Ee ylenbHad NoBepXHOCTb ompeyensnacb m0 BOT us u30TepMbI az 
OM MapoB asoTa, a TakKxKe H3 CTATHCTHYeCKOH OOpaOoTKN 93/IeKTPOHHbIX 
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MukKpodororpadult HW OKasaslacb paBHOH B TepBOM CuJlyyae 240 m?/r, a BO BTORS 
220 m?/r *, Bam30cTb STHX BeJIMYHH YKasbIBaeT Ha TO, YTO Oemad Caka ABJACTC 
IpakTHYeCKH HeMOpKCTHIM agcopOeHToM. Tako %e BbIBOA CJleqyeT 3 7a 
padorp (!°), B KoTOpo usyyalach acopOuna apoB ppeona (CCI, Fs) Ha aH 
JIOTHUHOM Tipellapate KpeMHe3sema. CojlepxkaHHe CTPyKTYPHOM BOA B HO, 


pom? oO 
10 rea) S go goo ray S a 
8 oa Aa a 
GY ° 
45 / 4 
A Z 
mM /e 4 2 
oe B—o— / 6. 
2 2 () 6 oi i Se —— = re 
f = go O20 Ome Zz 4 Be 2 
me OX =o re. = 3 2 T 
Oro 6 3 
F : : 6 Oe aaa OS? 
4 lees i ‘ sis 
2g 3 
6 © oo : ; OR QTR On O O 
‘ sgonr of 4 eee 4 
, 4 kppponno—e 
| 7 3 oo ooo 2 ae a 6 
“ y, of S % < dj O oO Oo OO O oO 
Seg eae el ue ot 
ye Speen 2-0 8 08 | 
/F A te ee at 
7 J wy Ean 1 18 
1 200 BS} 
‘i 400 500 mM/n 0) 400 800 «1200 mm 


Puc. 1. M30repmpr agcop6muu x-cnuptos “3 CCl, Ha Geno care (a) w cumuKareme (6), paccuHTal 
uple Ha 1 r (A) u Ha | mM? (5); Uucppt y KpuBprx — 4auco aTOMoB yruleposa B MOJIeKyue CHAP} 


POTOBJICHHDIX OOpaslax CocTaBIANO: Wa caxu 4,2 uM/M?, a Jaa cumuKare} 
4,1 uM/m?. Takum oOpa30m 9TH aftcopOeHTHI, pe3KO pa3sMuaAch No CBoel CTPY 
Type, oOmafamm UpakTHyecKH OJMHaKOBO THApaTHpoBaHHOH MoBepXHOCTb 
Baarofapsx Ooubuiomy oObemMy, 3aHHMaeMOMY MOpOIKOM CaxKH, HW 3HauuTe| 
HOMY CHWKEHHIO B Pe3YJIbTaTe STOO OTHOCHTEIEHOFO H3BIeEYeHHA alcopOup 
eMOro BeINeCTBa H3 pacTBopa, IIPOBeCTH U3MepeHHA acopOUuN B OOAaCTH BIC) 
KAX KOHUEHTpalul ObLIO 3aTPyAHUTeIbHO. [loITOMY MbI OrpaHHUMIHCb U3MePpy 
HHe€M Y4aCTKOB H30TEPM, COOTBETCTBYIOMMX MOCTOAHCTBY ajcopOuMu, KOTOP 
AOCTHTAJIOCb AIA BCeX MCCMeAOBaHHbIX CHMPTOB Ip KOHWeHTpalluAax OKOMO 9! 
OT KOHIeHTpaluu YHCTOH *KuAKOCTH (11). 

Kak cyleqyeT u3 puc. 1A, nowyyennbie Aanuble Ha cake WU CumuKarese Ki 
YeCTBEHHO He OTMMYAIOTCA [pyr oT Apyra. B Tom u Apyrom culy4ae M0 Mepe poet 
yruleBofopoquoro pafukala HaOnwfaeTcaA NayeHve Mpeyembuoro 3HayveHHA a 
COpOlUMH HM CMelleHHe ero B OOaCTbh MCHbUIHX PaBHOBeCHbIX KOHTeHTpalul (¥ 
[lofoOubie Ke peSyIETATHI ObIMM NOMYYeCHEI HAMM Ha STOM CHMMKarese IpH a 
MOJIbSOBaHHH B KaYeCTBE PaCTBOPHTeJIA H-TrellTaHa (3a UCKJOUeHHeM JaHHBIX fh 
OrpaHHYeHHO paCTBOPHMOTO B TellTaHe MeTHJOBOTO CNUpTa, H30TepMa KOTOPO 
mena S-oOpasuyto cbopmy (13). 


; 
* Tleppoe u3 sTHX ompexeneHuit BEImomHeHO E. A. CpicoeBbim, Bropoe — E. A. JleourbeBp}! 
KOTOPbIM ABTOPbI BbIparKaloT OwlarofapHocT. 
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Ecam cuntatTb, uo HaOmojlaemoe cHmKeHHe NIpeAebHO alcopOupoBaHHoro 
‘ONMYECTBA B TOMOJOPHYeCKOM PAY MOKeT ObITh BbISBAHO KOHKYypeHuelt pa- 
TBOPHTeIA, TO alcopOlnA NocdelHero, OYeBU AHO, Sy eT yBeuIUBATHeA 10 Mepe 
/MCHDbINCHHA aCOpOWMH CIMpTa, T. e. IPH Wepexoje K BBICINHM cuuptam. Hamu 
lelaJIHCb NOMbITKH OWCHHTb ascopOumio pacrBopu- 
‘eI B STUX CHCTeMax. C 9TOli Wembic w3s0TepmMa 
WICOPOUMH OKTHIOBOrO cmupTa Ha cHuIMKareje 
ba MpOOMKeHa B OOACTbh BLICOKHX KOHIeH- 
‘pauni. IIpu skerpanonsatun ee naKOHHO YacTu 
{O MepeceyeHHA C OCbIO aOcltucc Nomyyasocb 3Ha- 
leHHe, OM3KOe K KOHIeHTpalluH uNcTOrO cmupta. 
lockoubKy Taka SKCTpanoAWuA He MOMKerT jaTb 
[OCTaTOUHO TOUHBIX Pe3yJIbTATOB, MbI IpoOBesH JO- 
IOJHHTEIbHO PA OUbITOB 10 ONpeeeHHto aycop- 
mHu CCl, u3 ero pacTBopoB B OKTHOBOM cHHpTe 
3 HHTepecyrolleH Hac OOacTH KOHUeHTpalluit, HOB 
IpeeaxX OWMOOK u3sMepeHHi 3ameTHO! aycop6unu 
ie oOHapyxKusH. M3 nomyyenHprx nu3s0Tepm Oblan 
JACCUHTAHBI BeJIMUMHbI NOTHOTO CosepxKaHHA aj- 
OpOMpOBaHHOTO BeleCTBA B MOBEPXHOCTHOM Culo0e a 
raOn. 1). 

Takum oOpasom, Mayenve afcop6unu cnupTos 


Ch Se ie 
Yucno amomob C 6 mo- 
IO Mepe pocTa Hx yIJIEBOAOPONHOTO padhKaJla He ACK YNE cnupma 


BA3AHO C BJIMAHHeM MOPHCTOH CTpyKTypbI aqcop- 
eCHTA H, WO-BHJHMOMY, He MOKeT ObITbh OTHECEHO MMOWMAOK ®, TOJMHHbI aycop- 
a CYeT KOHKYPeHUMH PaCTBOPHTeJIA. OTO ABMeHHe  OupoBaHHoro cmon T H mIpe- 


Puc. 2. BeamuaHnpt nocaqouHbix 


3 > JIeJIbHOTO alcopOMHOHHOTO OOb- 
fO2KET HATH oObACHeHHe eCJIM MOMYCTHTb, UTO eMa GUm, H-CIIMPTOB Ha CHIH 


fON€KY Jbl CHHPTOB B MMOTHOM afCOPOWHOHHOM arene (1) u enol care (2) 
JIO€ OPHeEHTHPOBAHbI TaK, YTO WelOUKH yrseBojo- 

OMHBIX PafUKaJOB IpeHMYIULeCTBeEHHO «exKaT» Ha NOBepxXHocTH. AHAaJOTHUHbIe 
bIBObI OO OPHEHTAIHH MOJI€KYyJI B MOBePXHOCTHOM Culoe ObIIH CeaHbl B pa- 
ote (*4) pH HccIeqoBaHHH acopOuHH OeH30/1a H3 pacTBOPOB B reliTaHe Ha CH- 
iMKareyie, a TaKKe AXCOPOWUHH XRKUPHbIX KHCJIOT H3 BOJHBIX paCTBOPOB Ha yruie 
15) OueBuAHO, UTO B 39TOM CJIy4ae Mollaqka, 3aHHMaeMad MOJieKyJIOH B T0- 
PXHOCTHOM CJloe, OyeT 3aBHceTh OT JMMHbI yrueBosopofHoro paqukawa. 
JAHaKO, Kak ClefyeT H3 puc. 2, re UpescTaBseHa Takad 3aBHCHMOCTb, UpAMOH 
[PONOPUHOHATbHOCTH MIpH STOM He HaOstogaeTca. IIpuxogqamanca Ha ONY 
JHy-rpyuny mWw1omayqKa, KOTOpa CocTaBJAeT WIA MepBbIX WIeHOB pxAa OKOIIO 
, A®, Cc YBeJIHYCHHeM JIHHbI yrIeBOAOpOAHOro paquKasa 34MeTHO yMeHbIMaeTCaA. 
IpH 3TOM TOMM[MHAa COA alcopO6u“poBaHHbIX MoseKyJI BospacTaeT oT 4,2 A * 
caydae Hu3uiux cmupTos Jo 7,1 A na caxe wu 13,0 A Ha cCHMKarese AIA OKTA- 
ellMOBOrO cHMpTa. OTciofla MOAKHO CfeaTb 3aKOIeHHE, YTO OPHeHTAallMA ay- 
OpOMpoBaHHBIX MONeKYJ CHMPTOB Ha YaCTHYHO eruApaTHpOBaHHOW MOBepx- 
OcTH Kpemuesema ('°) meHaeTCa OT HH3IIMX cMproB K BbICMmMM. MovekyJIbI 
OCMeIHAX pacnosaraioTcaA, MO-BHAMMOMY, MO] HEKOTOPbIM YIJIOM K MHOBepx- 
ocTu. Heo6xoxumo, OfHaKO, HMeTb B BUY, UTO B Clydae CHJIMKaresaA BOSMOK- 
OCTb H3MeCHeEHHA OPHeHTalUH acopOuMpOBaHHbIX MOJI€KYJI B TOHKHX Mopax MO- 
<eT ObITh OrpanHueHa UX TeoMeTpH¥ecKHMH pa3MepamH. IlosTOMy 3HayeHHA 
OcaJOUHbIX IWWOMaOK HU TOMUIMHEI ANCOPOUMOHHOLO COA WIA BbICIIMX CIMPTOB 
OryT paccCMaTpHBaTbCsH KaK HeKOTOPble CpeqHHe BesMUMHbI, OTHOCALIMCCA 
WCCIeROBANHOMY CCpauo Uy CHaIMKaresa. 

C WeNbIO BEICHEHHA BUIMAHMA MOPHCTOH CTpyKTypbI Ha BeTHUMHY Mpefedb- 
off acopOuun Nomyuenuble aHubie OblIH OTHeCeHbI K | M~ MOBepXHOCTH. Co; 
ocTaBJIeHHe TaKHX H30TePpM Ha Cake HU CHHKarese AIA KaxKAOrO US CNUPTOB 
puBogurca Ha puc. 15. Kak caeqyeT u3 9TorO pucyHKa, H3OTEPMbI ajicopOunu 
ETHJIOBOTO CIMpTa COBMaaloT JI OOOUX afcopOeHTOB. Jlamee, TO Mepe yBe- 

* Tlo nanupim (15) nomepeuHoe ceyeHHe ,yrieBoOpoqHon Wen MoxKeT ObITb IIpeAcTaBseHO 


DAMOYTOJIbHHKOM co cTopoHbi 4,12 7 4,49 A. 
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JMYCHHA Wiesa YrulepoMHbIX aTOMOB B MOJIeKywle CHMpTa acopOlMA Ha MOpH- 
CTOM OOpasile —“CusMKaresle CTaHOBHTCH OTHOCHTeIbHO Oomee BbICOKOH, YM 
CooTReTCTBYIONad BeVIWYHHA Ha HeMopucTol came. Bospacranue upesesa alt 
copOluH pu mepexofle OT KpyNHOMOpHcTOrO K TOHKONOPHCTOMY CHJIMKAaTeJIto 
6bim0 OTMeueHO B paboTe (*4) H COBACHANOCh ABTOPaMH YCHJICHHEM aJicopOUMOH- 
Horo NoTeHIMasa B TOHKUX Mopax. Iloqo6noe O6baAcHeHHe MOXeT ObITh IIpHBee- 
HO HB JlaHHOM Culy4ae, HO, B oTmMane oT (14), re STOT scpdekT Obl OOHApyKeR 
Ip YMeHbIIeHHH Hop acopOeHuTa, B HallMX ONbITaX OH MPOABAAJICA IPH HeH3- 
MeHHOM pa3sMepe Op MH yBeJIMYeHHM pasMepoB aqcopOupyeMbIX MOJeKYVJI. 


Ta6Ouauna 1 


IIpeneubuo afcop6upoBaHHble KOJIMYeCTBa HM HX OObeMbI JIA PALA H-CMUMPTOB Ha 
OeoH cake wu CumMKareve 


Benaa caxa CHK areJib 

CuHpTbI x a> avm Xs a, Ayn 

mM|r MM)r cM?|r MM/r MM|r cm §/r 

Mertuunosplit 2,40 2,49 0,10 4,10 4,25 0,417 
STUIOBbIN 1,60 4,69 0,10 Zhe 2,99 0,417 
IlponunoBptit 1,18 1,26 0,10 210 Dele Onda 
ByTusoppiit 1,00 a 05 0,40 1,80 1,90 Oni 
TekcuoBpiit 0,80 0,85 0,44 1 Ne 1,65 Oozi 
OxTHJIOBbI 0,67 0,73 On 1,45 1,08 0,25 
OxTayenuaoBblit 0,54 0,51 0,17 1,06 1,56 0,52 


Kak culeqyeT u3 Ta6n. 1 uv puc. 2,.1pesenbHEIM acCopOWHOHHbIN O6beM BCeX: 
HCCJIeOBAHHbIX CHMPTOB Ha HeMOpHCcTOH came MenseTcA Maio. Ecuu axe orpa 
HHYUTbCA Ne€pBbIMH YWIeHaMH psa, NO OYTHMOBOTO CNHPTa BKJIOYNTeJIbHO, TO 
HaGMUOLarolleeCA B ITOM CJIYIae MOCTOAHCTBO ANCOPpOUHOHHOTO OObema, OYEBU AHO, 
He CBA3AHO C BJIMAHHeEM NOPHCTOH CTPYKTYPHbI, a ABJIACTCA CJIECTBHEM yKa3aH- 
HOW OpHeHTaluu MosIeKyJ B NoBepxXHocTHoM cuioe. IIpH mepexoyle K BbICIIMM 
CHHpTaM IIpeJebHbIH ajCOpOWHOHHbI OObeM Ha HCCWeOBAHHOM HaMH CHJIM- 
Karele 3aMeTHO pacteT. C Apyrol CTOPOHBI, H3BeCTHO, UTO AA TOHKOMOPHCTHIX 
OOpa3llOB MOXKET HMETh MECTO CHWKEHHE MPeeIbHOTO aCOPpOWUMOHHOTO OOBeMa’ 
3a cyueT appeKkTa ybTpanopuctocTn (11). B Tom cuyuae, Kora pa3Mepbi Top 
ajcopOeHTa H XapakTep MX pactipeseNeHuA TAKOBBI, YTO 3TH IPOTHBOMOOKHBIE 
110 CBOeMY BJIMAHHIO SPPeKTbI MOrYT B3AHMHO KOMTIC€HCHPOBATHCA, pee bub 
ANCOPOUMOHHbIM OObeM AVIA UNeHOB TOMOOrHYecKOrO pxAa OyyeT ocTaparThcs | 
MOCTOAHHBIM. 

ABTopbl BbIpaxkalor rayOokyio OnarofapHocTh axay. M. M. Jly6ununy ud 
5. B. Unpuny 3a untepec k sToH paOoTe u OOcyx ene pesybTATOB. 


Mocxosckul rocyapcTBeHHbI yHUBepcuTer Tlocrynusno 
um. M. B. Jlomonocosa 29 XII 1956 
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Hornage AKanemun Hayk CCCP 
1957. Tom 114, NM 6 


PH3SHYECKAA XHMH J 


A. B. TOPOAbICKHM wu akagemuk AH YCCP IO. K. JEJIMMAPCKHA 


YPABHEHHE HECTAILMOHAPHOH JHeey3nn 
K HENOJBY)KHOMY 3IJIEKTPO]Y 


B nactosmee Bpemsa upuHsto (1), uro Aupbysua pearupyrousero BelecTBa 
K HeNOJBHKHOMY 9SJIeKTPOAY oOMpefemAeTcA CIeELYIOUIMMH JBYMA yCJIOBUAMH, 
edopMy.1HpoBanHbimMu Korpesem (4) u Max-J>Kaiinespu u Paiiqunom (°): 1) qo 
BKJIHOUCHHA TOKA KOHICHTpaluA Co PearMpyrolllero BEINeCTBA OMMHAKOBA BO BCeli 
Macce SJIEKTPOJHTa; 2) Ha NOBePXHOCTH SIeKTPOa KOHUCHTpallust HOHOB paBHa 
HyJO B 1000 MOMeHT BpeMeHH ¢ Nocawe BKOUeHHA TOKa. Mwave ropops, Aa 
JHHeEHHOK ubpysun 


Ble iO) Gos | (1) 

c(t, 0) = 0; (2) 
Asa chepuyeckon Auppy3suu 

¢ (0) = ey (3) 

Gites t) 10) (4) 


{x H rf — KOOpAMHATHI, 7o-— pakuyc WapoBoro ameKTposa). 
CorslacHO 3THM YCJIOBHAM, pellieHHe OOmlero ypaBHeHHA Wudppy3suu 


Oc 
“OL = aAc (5) 
QaeT A WHHeHHOU Auddy3suu 
(35) as (6) 


Oho 5 aan Vat 


H WA chepnyeckou Aubdy3sun 


oe" ae ee -t9" 7 
eae a en (7) 


rye a — Koappuuvent Aubpysun. 

Ycsosua (1), (2) u (3), (4) He yanTpIBaIoT KOHBEKUMH JIeKTpOUTAa H ONlpeye- 
JIAIOT Ipouecc AupPpy3Hu JMub B CyYae ycTpanHeHua NepememmmBanua. [ostomy 
ypapuennua (6) u (7) copmajaioT C OMbITHBIMH JAHHbIMH TOJIDKO JI HEMOABHXKHBIX 
(kKeaTHHU3HPOBaHHbIX) pacTBopos (?) HH TOMbKO JIA HeOOJIbIIAX MPOMeXKYT- 
KOB BPeMeHH NMocse BKJIOUCHHA TOKa, Kora KOHBeEKIMA He3sHauuTembHa (*, %, °). 
B oObIuHbIX Ke YCHOBHAX IIEKTPOMH3a Mocse 3aMbIKaHHA Wen CusIa TOKa Ha 
QIEKTpoye MalaeT BO BpeMeHH JO HEKOTOPOrO YCTAHOBUMBUIerocA 3HaYeHHA H 
ocTaeTca B JlaibHelitmem nocTtosuHoli (2, 3, °, 7), Bonpeku ypaBHeHusm (6) u (7). 

3 storo dakta cJlefyeT BEIBOX, YTO Npouecc Auppysuu pearupytoulero 
BelljecTBa K 3JIEKTPOLy JOCTHTaeT BO BpeMeHH HeKOTOpOrO CTaIMOHapHOrO CO- 
CTOAHHA C MOCTOAHHbIM TpaHeHTOM KOHUeHTpaluu AuppyHAupyroulero Bellle- 
CTBa Ha MOBepXHOCTH 3eKTpoa. IIpu TOM, T. €. Ip MOCTHKeHHH CTalMoHap- 
HOrO pexuMa jludbpy3Hu, OVeBH AHO, yCTaHaB/MBaeTCA NOCTOAHHAA TOMMANA Aud 
(PyY3HOHHOTO CJIOA, Ha BHEINHel rpanule KOTOPOro NOAepARUBAeTCA MpakTHYECKH 
NOCTOAHHAA KOHICHTpallHA Cy. OTOT BbIBOA HAXOJUTCH B COPIaCHH C TeOpHek KOH- 
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BEKTHBHOH judpysuu Jlepuya (8, °), MO KOTOPpOH Ip YCTAHOBMBINeEMCA PexXHME | 
OCHOBHbIe H3MCHEHHA KOHUeHTpaluu WupPpyHAUpyroulero BelllecTBa MPpOMCXOMAT | 
BHYTpH HeKOTOPOrO + quchpysuonnoro COA MpakTuyeckH sMHelinC. Orcioga 

culeyeT WoOapounoe rpanwynoe ycuoBve Auppysuu pearupyrouslero BelllecTBa 
K HeMOJBYXKHOMY 3JIeEKTpOy: Ha HeKOTOpoM paccTosHHH J uM p — Fo OT IJIEKT~ 
pola KOHMeHTpaluA pearvpyloulero BellecTBa  NoJlepxUBaeTCA TMOCTOAHHON, | 


paBHolt Cy. Mwave ropopa, Aisa WMHeHHON Auppysuu 
C (Lat) =O; (8) 
qua ciepuyeckon udpy3uu 
C(p, t) = Cp. (9) 


V3 ycnosunt (8), (9) ne cnefyeT, O(HAaKO, YTO B Mpolecce HecTalMonHapHon Wup— 
(by3HH ModepxKuBaeTCA NOCTOAHHAA TOMMHHA Audpysuounoro cog. Pewb user | 
TOJIbKO 0 TOM, YTO Ha HEKOTOPOM paccTOAHHH OT IeKTpOa KOHUeHTpallua Aud— 
(byHAMpyroulero BeLIeECTBA IIpakTHYeCKH He OllyCKaeTCA HH2Ke NepBOHAaYaJIbHOHK, 
YTO IpOHCXOJUT, NO-BHAMMOMY, BCJIeCTBHe eCTeECTBEHHOM KOHBeEKUMH Au@pyH- 
Wupyrollero BellecTBa. | 

CooTBeTrcTBeHHo ycuiopuam (1), (2), (8) u (3), (4), (9) pemmenue ypaBuenna (5) 
¢ MOMOMIbIO HHTerpaua Jlanuaca JaeT AIA WMHeEHHOK Audpy3sun 


co 


(H)_.= 9 [+2 Zen 8) 09 


k=] 


a JIA ccbepuyeckon 


[oo] 


Camm re emactreers site 


=1 


BpiBeeHHble 3AKOHOMeEPHOCTH NPOBepAJIMCh HAMM Ha KPHBbIX TOK — BpeMsa 
Opi BbIeeHHH PTYTH Ha HeMOABUXHOM PTYTHOM CdepHyecKOM KaToe u UpH 
BbIJeeHHH CepeOpa Ha HeMOABHXKHOM CepeOpAHOM TJIOCKOM KaTOJe, a TakKe TO. 
NaHHbIM, NOsLyYeHHbIM ApyrumMu apropamnu (?, °, *). [Ipu stom ne mpHMeHsAOCb. 
HHKaKOrO IIPHHYAHTeIbHOTO pa3MelIMBaHHA SJIeKTPONMTa, TaK KaK Hac B Tep- 
BylO OYepeb HHTepecoBal Cyyal eCTeCTBeEHHOM KOHBeKUMH U Audpbysun. Jaa 
aHaJIH3a SKCHCPHMEHTAJIbHbIX JaHHbIX MbI MOJb3OBaIMCb CieXYIOMAMH TpH— 
OJIM2KCHHBIMH YPpaBHEHHAMH AuddPy3HOHHOLO TOKA, BbIBeEJeCHHBIMM Ha OCHOBAaHHH 


ypapuenult (10) u (11), mpeneOperan Bcemu unenamu psaja Ddexp| — nS] 4 
KpoMe epsoro: 


; : Gi Tat 
j = io + nFa2exp(— : ) (12) 


(auHeliHan yudbysus); 


(=i, +nFa 


ae 1G eens, (13) 


(cbepuyeckad Audpysusa). Syecb i. — MOTHOCTh TOKa upu t = oo, T.e. W0T- 
HOCTb YCTAHOBUBINerOCA TOKA, i —WJIOTHOCTh AudPy3HonHoro ToKa. 
B nepBomM csryyae 


Leo (nunetin) a nFa-—* . : (14) 


Bo BTopom 


FI € 
Leo(ccbepuu) = nFa (@ —- a ) < (15) 


P — ro 


Ypasuenua (12) (13) mpusoyatcsa x BHU Jy 


t= A—BIn(i—i,), . (16) 
He AIA MHHeHHOK yudbbysuu 
22 C e . 
A = <a, In(2nF 2), Dns (17) 
aa ccepnyecxoli 
9h = To)? OM ari) a (p'—'To) é 
ieaeeeae C7 Gea LVEKE Ta Se (18) 


Kpuspie TOK — Bpemsa cHuMamuch HaMH aBTOMaTHYeCKH Ha oToOapabaHe 
AAporpada UpH MOCTOMHHBIX HanpsKeHHAX Ha seKTpoyax. pu 3sampmkannu 


f 2 3 4 Muu. 10 20 30 cek 


Puc. 1. Kpuppie rox — Bpema. J —Bpizenenne prytu wa PTYTHOM Ka- 
Tone, U—12,5 mp; [J — Bpijenenne cepe6pa ua cepedpaHom xaTore, 
U = 175 mp; IJ] — oxucneuue uonop Fe (ON Ha TJIaTHHOBOM aHose 


4 oi Wate 
(?), saextpon F; /V —spifenenne wunKa wa malaTHHOBoM KaTose ; (?), 
(I == 20) ie 


M 3aH4HK 3€pKaNbHOrO PasbBaHOMeTPa Pe3KO OTKMONAICA OT HY, a 3aTeM 
HHO ABUTAaJICA B OOPAaTHOM HallpaBJeHHH, ONMCLIBAA KPUBYIO TOK — Bpems. 
iBHeHHA (12), (13), (16) Tem Gonbme coorTBercTBytioT ypasBuenusm! (10), 
yem Ooubure sHayenne ¢t. IIpu ¢ = 0 ypasnenua (10), (11) BooOmte He HMeIOT 
AeCKOTO CMBICIA. IIpakruyecku xe Ja JocTuxKeHUs XOpouteli cXxO,UMOCTH 
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ypaBuenua (16) c ypaBHenuamu (10), (11) gocTaTouHO BpemeHH NopsyKa | ceK 
T. €. BDCMeHH HepBOHAavaJIbHOrO Opocka 3ahyHKa TaJIbBaHOMeTpa. 

Tlonyyenupie HaMH HM ApyruMu aBTopamu KpuBbe i = f(t) uccmeqoBanKc 
B Koopyuuatax f, lg (i—i.o) (IIpHMepbI KPUBbIX IpHBeyeHbI Ha puc. 1). 3nayeHy 
ion OMPENCIAMHCh HS UCCeAyeMbIX KPHBbIX. Bo BcexX HCCeOBaHHbIX HaM 
calyyaax HaOlofalach NpAMOJMHeliHad 3aBucHMocTb ¢ oT |g (i—ic), 4YTO MO, 
TBepxKAaeT CUpaBeAIHBOCTh ypaBHeHua (16) H MpHHATHIX HAMM TpeANOCbIVIO! 
Benuunupt A u B Bo Bcex cayyaAX He 3aBHCeH OT IPHJIOMKeHHOFO K JJMEKTP! 
aM Hallps>KeHHA. 

B 3ak1ouenne BbIpaxkaem OaroyapHocTb akag. A. H. ®pymKuny 3a" ue! 
HbI€ COBeTbI IpH OOcyKeHHH CTAaTbH. 


VuctutyT o6met uv HeopraHwyeckow xHMHM Ilocrynuso 
AxajemuH Hayk CCCP 171X 1956 


UHTHPOBAHHAA JIMTEPATYPA 


1Y.M.Kouaptro®g, Tx. Tx. Jluured nu, Ilonaporpapua, M.—JI., 1948, crp. 31 
27H A. Laitinen, I. M: Kol thoft, J. Am-Chem- Soc.,.61,) 3344 (1939) ae 
Cxo6eu,H. C. Kapenku ut, KOX, 24, 1486 (1950). 4 F.G. Cottrell, Zs. phy. 
Chem.,.42,.385 (1903). \ ©°*D. Me Gillavry, E.“K. Rideal Rec. Tray..Chem: Pay 
Bas, 56, 1013 (1937). ®10.K. HenumapcxKxunh, B. © Mapxos, Jl. C. Bepes 
6 110 M, KOX, 27, 1848 (1953). 7 E.M.Cxo6eun,l.N. Typos,B.. Pa6oKrog 
Sas. na6., 14, 772 (1948). § B.T. Jle Buu, K@®X, 22, 575(1948). 9 A.H.®DpymxKu 
B.C. Baronkui, 3.A. Hoda, B. H. Ka6aunos, Kuneruka 3eKTpogHblx mpone 
cop; Me, 1952, enp. 79: 


1264 | 


Honraagn Akanzemun Hayk CCCP 
1957. Tom 114, N 6 


PHSHYECKAH XHMHA 


B. M. KHSDKEBA u Sl. M. KOJOTbIPKHH 


AHOJHAS MACCHBAUHS XPOMA B KMCJIbIX PACTBOPAX 
(IIpedcmasaexo axademuxom A. H. ®pymxunoim 6 II 1957) 


B paoore (1) Mb paccMorpemM JaHHbIe 10 9eKTPOXHMHYECKOMY TOBeJeHHIO 
pOMa H HHKeJA B pacTBope K2SOz, nowyyeHHbIe IPH NMOMOMIM NOTeHUMOCTAaTH- 
SCKOTO MeTOJa NOJIAPU3alMOHHbIX H3MepeHHH. IIpu 9Tom Obiwio MOKa3saHo, TO 
OU YYeHHaA TAaKHM MeTOJOM KPHBAaA,. BbIPaxKalollad 3aBHCHMOCTb ycTOHUMBO 
<OPOCTH PaCTBOPeHHA OT NOTeHMMaa, JaeT BOSMOXHOCTL OMpeeMHTb NOMAPH- 
IWHOHHbI€ TpaHHlbl OOMAaCTH NacCHBaluu, a TaK%Ke pa3sMepbl KOPPOSHOHHBIX 
oTepb B ITOH o0macTH H, CJIEQOBAaTeIbHO, ABJIACTCH BaXKHeHeH KOppO3HOHHOL 
ApaKTePHCTHKOH MeTawwa. 

B HacTonmel pa6oTe Mp MOMOMM NOTeHWMOCTaTHYeCKOTO MeTOJa ObINIO 
SCJIEMOBAHO SJIEKTPOXHMHYeCKOe NOBEeHHe YHCTOTO XpoMa IPH aHOAHOH mac- 
iBallMH erO B paCTBOpaxX CepHOH KHCJOTHI pa3smHMIHOH KOHUeHTpauun (1,0; 
10; 0,014). IIpu stom ycrow#unpaa ckopocTb pacTBOpeHuA ONpesenamach He 
IbKO 10 KOHeCYHOH BeJIMYHHE AHOAHOTO TOKA, KOTOPbIM MOJAPH30BasICA JJIeK- 
ION IA MOANep2kKanuA NOCTOAHHBIM 3aaHHOro 3HaveHHA MOTeHWHada, HO H 110 
1aIH3y pacTBOpa Ha CofepKanve HOHOB Xpoma. B oOsmacTH MOTeHWMasOB, Je- 
aljeH OTPHUaTebHee NOTeHWMasa OOpaTHMOrO BOAOPOAHOTO SJeKTpOa B TOM 
€ pacTBope, B KOTOpOH Mepexo XpoOMa B PacTBOP OCYLIECTBIAJICA B OCHOBHOM 
1 CUET CAMOPACTBOPeHHA, AHAJHTHYECKHH MeTOL OMpeesICHHA CKOPOCTH pacTBO- 
SHHA ObIJI CQHHCTBCHHBIM. Mcnoub30BaHHbI B paOoTe AupenukKapOasu AHH 
STO], AHAaIH3a NMO3BONA KONOPHMeTpHyeCKH ONpejenATh coflepxanne Cr‘? 
Cr*® B pacTBopax c KOHNeHTpaluelt Jo 2-10 8 r/cm?. Coyepxxanne Cr** onpeje- 
IMOCb HOJOMETPHUECKH; YYBCTBHTEIbHOCTh 9TOFO MeTOJa Oblia Ha Ba NOpAKa 
MKE UYBCTBUTeMbHOCTH AubeHHsKapOa3sHAHOrO MeToya. Bce H3MepeHuA Mpo- 
JIMIHCb B aTMochepe ounmeHHoro a30Ta. Merofbt MUpvroTopJeHHa 
JEBAPHTeMbHOH OUMCTKH SJICKTPOJOB H PaCTBOPOB Obl Te Ke, ITO H ONH- 
1HHbIe B coo6menHHH (1). Kas qb ONbIT IPOBOAMJICA MPH MOCTOAHHOU Temiepa- 
pe, WoAepxkuBapuielica c TOUHOcTHIO +0,1° C. OnbiTpl MpoBoAMMHCh C aueK- 
ONaMU, UpelBapHTebHO aKTHBUPOBaHHBIMH KaTOAHOH Noaspusaunelt. Tloc- 
> BbIKJIOUCHHA KATOAHOFO TOKAa OIIpeAeJIANMCb CKOPOCTb CaMopacTBOpeHHA 
BeIMUMHA CTANHOHAPHOTO MOTeHUHAaa AKTHBHOFO XpOMa B HccyesyeMoM pac- 
ope. B anoguoli o6macTH Nocsate ocTHKeHUA MOCTOAHHOH MJIOTHOCTH TOKa Ip 
JAHHOM 3HaYeHHH MOTeHIMala IIEKTPO NOMAPH3OBAaJICA OMIpefemeHHoe Bpe- 
1B CBexKel MOPUMH pacTBopa, KOTOPAA 3aTeM aHAaJMSHPOBamacb Ha COepxKa- 
4e TIpOyKTOB pacTBOpeHHaA. 

BasncuMocTh ycTOHYHBON CKOpOCTH pacTBOp ec 
HA OT TNOTeHY HAN A®*. Jana 1,0 N pactBopa H2SOs4 3aBHcMMOCTb 3Ta 
ipaxkaerca KpuBoi ABCDE (puc. 1). Ilo cBoemy oOmemy Buy paccmaTpH- 
leMad KpHBast CXOJ[Ha C COOTBETCTBYIONNMMH KPHBbIMM, MO YYeHHBIMH paHee 
Id HUKeIA B pacrBope K»ySOs (1) u Aa HepxKaBelomel cTanu THMAa 18-8 B pac- 
ope H,SO.4 (7). Tipu norenuuanax, mexaujux oTpulatTeibwee — 05350 *3B} 


* Bee 3HaveHud MOTeHUMAIOB Jab OTHOCHTeMbHO MOTeHYHAaa HOPMasbHOrTO BOOpoAHOrO 
eKTpojia. 
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OBbILMeCHHe MOTeHUMaJIa COMPOBOKAaeTCA YBeMMYeHHeEM CKOPOCTH PacTBOpeHhys 
B COOTBETCTBHU C OObIMHOM TadeseBCKOM IpAMOH C HaKJIOHOM 0,07. | 

B uxuTeppase NoTeHuMaoB oT — 0,350 B Jo 0,00 B (yaactox BC) HaOmOnaey 
CA YMeHbIIeHHe ycTouuHBol CKOPOCTH pacTBOpeHHA C MOTeHWHAJIOM, XOTH aa 
BUCHMOCTb M@KLY ITAMM BeMHYMHAMH HM B STOM CJlyyae COOTBETCTBYeT TacbesieB 
CKOH MpAMOH, OHaKO C OOpaTHbIM 110 3HaKYy HaKJIOHOM. IIpu aHamuse pacTBopa 
Ha IIpOAYKTbI PaCTBOpeHHA, B ITO 
o6acTH NOoApH3auHl OOnapyxXu 
BasldCb Kak MoubI Cr’, Tak HW HO 
ubl Cr*? B COOTHOWMIeHHAX, OH3{ 
KUX K PaBHOBeCHbIM. 

B 3HauHTeIbHOM UMHTepBal 
NOTeHUMAIOB, JexKaluxX MOOK] 
TembHee 0,0 4u oe 
+1,10 B (yuactox CD), cKopoct 
ycToHyMBoro pacTBOpeHHA "Sx 


HAeT MOCTOAHHOe 3HAYeHHe, SKBH| 
BaJICHTHOe IOTHOCTH ToKa 5-10 
; a/cem?. AHaJIOTHYHOe OTCYTCTBHE 
“68 Oe ae “e 3aBHCHMOCTH CKOPOCTH pacTBope| 
HHA OT NOTeHUMana Ha6mOMaocy 
Puc. 1. SapucumocTb morapudma abe ae B. B. Spmsaepom (2) quia nary 
HUHaJa ac ‘ 
FeSO, eon Pode paige ty Hs80,, HOBOO:. SICKTPONan Bo PaCT eae 
6 —0,1N HsSO4, ¢ — 0,01V H2SOq HCl u Bonrodpepom c corpys 
HuKaMH (4) WIA 2%Kene3HOrO d7IeK) 

Tpofa B pacTBopax He2SOs.. 
Kak oTMewasocb pauee (1), ObicTpoe CMenjeHHe NOTeHUMasa B CTOPOHY Momo 
XKHTEIbHBIX 3HAYeEHHH M B STO OOMACTH CompoBoxwaeTCA yBeNHYeHHeEM CKO 
PpOCTH PaCTBOPe€HHA, aHaJIOTHYHO TOMY Kak 3TO HMeeT MECTO HA AKTUBHOH MO: 
BePXHOCTH, H TOJIbKO B pe3yJIbTAaTe abuelmell JOBOIbHO MpOMOJMKUTeMbHOF 
NOJAPH3auHH 9IeKTpOJa pH HOBOM 
3HaYeHHH MOTeHWHaa BeIHYMHa STO 
CKOpocTH j\OCTHraeT MHHHMAJIbHOFO 
yCTOHYHBOrO 3HaYeHHA, COOTBETCTBYIO- 


Ta6auna 


5 8 KonlenTpauna 
mero PpaCCMaTpHBaCMOH KDHBOH. uoHoB Cr Tlorenuvaa, B OTH. H. B. 9 
Kak loka3aiM pe3ymbTaTbl aHau- eg eets 
3a, pacTBOpeHHe XpOMa B JaHHOH 06- 2 
acTH WomapusaumH ocyuectanaerca  [CO, 1} [cre] | sxe. | pact. | Ag 


B OCHOBHOM B BHA TpeXBaJIeHTHbIX 
HOHOB. 
le 

TlonoxuTembHee 1,10 B (yaacToKDE) 584 ovoed sie es Oe 
HacTylaeT sABJIeHHe TepemaccuBalluu 9°50 | 1,08 | 4,252 | 1,255 |+0.008 
xpoma. Kak BuyHO u3 puc. 1, Jambueli- 
mee NOBbIMeHHe NOTeHLWMasa CONpOBOK- 
AaeTCH POCTOM CKOPOCTH PacTBOPeHHA B COOTBETCTBHH C TadeseBeKOli HpAMOk 
c Hak0HOM 0,04 B. B tTa6a. 1 npuBexeHbI pesybTAaTbI aHaNH3a PpacTBOpa Hé 
coflepxKaHHe MOHOB XpOMa NocsIe BbIJep2xKHBAHHA B HEM SJeKTPOa MPH NOTeH: 
nae 1,252 B, JexKalleM B paccMaTpHBaemol O6slacTu NomApusaunit. Tam »«é 
TIPHBeCHbI BHIYHCJICHHbIe 3HaYeHHA MOTeHWHaa, OTBEYAIOWINe OKHCJIUTeEMbHO-: 
BOCCTAHOBHTCJIBHOMY PaBHOBeCHIO [JIA HAHJe©HHOFO COOTHOIMeHHA KOHIeHTpAa: 
UHH Tpex- HM WeCTHBaJIeHTHBIX HOHOB. Kak BHAHO u3 Ta6l. 1, BErUMCeHHBI 
3HaveHHA MOTeHUMaa MpakTHYecKH COBNaalwT C 9KCMePpHMeHTAJIbHbIM. SOTO! 
pesyIbTaT CBHJeTEIbCTBYeT HIM O TOM, YTO pacTBOpeHHe Xpoma B OOacTH Mepe 
MaCCHBalMH MpOMCXOAMT C OMHOBPeMeHHEIM OOpasoBaHvem MoOHOR Crs* yu Cr.O% 
B COOTHOWECHHH, YAOBM€TBOPAIOUeEM PaBHOBeCHIO, HIM, 4YTO Ooee BepOATHO, 
O ObICTPpOM YCTaHOBJICHHH PaBHOBeCUA MeXxKy STHMM HOHAMH. 

Bauauue pH pacrsopa. Jlannpe, xapaxrepusyiomue cKopoct! 
CaMOpaCTBOPeHHA M CTANMOHAPHble NOTEHMMAbI AKTHBHOFO XPOMA B pacTBopal 
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2904 pasIMyHOli KOHUeHTpaluu, MpMBeeHEI B BU OTIeNbHLIX TOUeK Ha 
Hc. 1. Oun XOPOWO JOHKATCA Ha OJMH HW TOT Ke WHHelHBI OTpesoK (AB), 
STOPHIH MOXHO PaCCMATPHBATh Kak MpOMOMKEHHE NOMAPHZAHOHHOM KpHBOH 
.IYYCHHOH B 1,0 N H.SOa Ha axTuBHolt NOBepXHOCTH XpoMa. ITO CBUJeTeNIB- 
rBY€T O TOM, YTO 3aBHCHMOCTb CKOPOCTH paCTBOpeHHA aKTHBHOFO XpoMa OT 
oTeHIMala B pacTBOpaxX CepHOH KUMCOTHI pasMHYHOH KOHUeHTpauuH BbIpa- 
aeTCH OMHOH M TOM %e KHHeTHYeCKOH KpHBOli. B 3sTOM OTHOMIeHHH MOBeseHuE 
POMa CXOMHO C NOBeeHHeEM HHKeJIA, HCCeqOBaHHOrTO B paOote A. M. Kowo- 
Ipkuna uw A. H. ®pymxuua (°). 2 
Hizmenenve pH pacrsopa 3amerHo ckasbiBaeTcH Ha 9JIeKTPOXMMMYeCKOM 
OBeAeCHHH XpOMa B OONacTH MaccuBauHMH. Kak Bugno us prc. 1, yMeHbUeHHe 
OHUCHTPalHH KHCJIOTHI COMpoBowaerca 
MeNleEHHEM BepXHeH YrpaHubl oOOsacTu 6 
ACCHBaUHH B CTOPOHY OTPHIlaTeJbHbIX 120 
HaveHHH MOTeHUMaNOB. CorsacHo mosy- ‘ 


SHHbIM HaMH JJaHHbIM, 3A€BHCHMOCTb M0- 400 
SHIH asa, COOTBETCTBYIOMNerO HavaTy Mac- .¢ 
ABaUMH OT KOHICHTPpallHH KHCJIOTbI YOB- * 960 
€TBOPHeT YpaBHeHHt0: 
G60 
®n = —0,350 + 0.0501gC j 
YMeHBINeHHe KOHUCHTpallHH KHCJIOTHI aps ED SS LP 


PHBOJHT Take K CMeILeHHIO yuacTKa O- 
APUSaUMOHHOH KPHBOH, JeKallero BOOMA- pyc. 2. 3anucuMocTh noTeHNHana OT pH 
rH lepelacCHBauHu, B CTOPOHY OTPHIla-  pactsopa BoOsacTH MepenaccnBalHH pH 
2 JIBHbIX 3HaueHHE NOTeCHUHAaJIOB. Kax BHJ- MOCTOAHHOM 3HaAYCHHH AaAHOAHOTO TIOJIAPH- 
0 H3 puc. 2, 3aBHCHMOCTb NoTeHHaa, syromero Toxa (i = 1-10~4 a/cm®) 
rBeyarolero OHOH HM TOH Ke CKOpocTu 

ACTBOPeCHHA XpoOMa B STOH OONacTH NomApHsalul, OT KOoHUeHTpaluHu H,SO4 


| ® 0 . 
IPaKaelcA IPAMOH C HaKJIOHOM ean OmH3KuM K 0,063. Tol xe 3aBucH- 
L 


OCTH YOBJIETBOPAIOT WaHHbIe, MomyueHHbie B O,1N NaOH. 

YuHTbIBAH 3aBHCHMOCTb CKOpOCTH paCTBOpeHHA XpoMa B OG6mAacTH Mepe- 
a CHBaLHH OT NOTeHWMasa u pH pactTBopa, MOXKHO NOKa3aTb, YTO JIMMHTHp yloulan 
faqs peaKWHH, 3a CYeT KOTOPOH  OCYLIeCTBIAeTCH pacTBOpeHve XpoMa B 
ACCMATPHBaeMoOh COMACTH NoWApHsalul, MpoTekaeT Cc yuacTHeM JByX HOHOB 
IH” u Tpex 9JIeKTPOHOB. OTOT BBIBOA corliacyeTcA C pe3ysbTaTaMn, 
.IYYCHHBIMH B MoceqHee Bpema B padoTe XeyMaua u Posexepa (°). 

Bauauue TemMnepatTypbh. Hapuc. 3 conocTaBeHbl pesyJbTatThl, 
.yueHHbIe B O,1N pactBope H.SO4 mpu Tpex pa3smMUHbIX TemMlepaTypax: 
), 50 u 75° C. Tloppmuenve Temnepatypb! NpHBOAUT, Mpexke Bcero, K 34aMeTHOMY 
SBbILMCHHIO CKOPOCTH PaCTBOPeHHA XpOMa B OONACTH NaccHBalluH. 

Ha ocwope 3THX pe3YJbTATOB HaMH Obiia olpeyeseHa SHePrHA AKTHBALUNU 
ollecca B TOH O6NaCTH NOMApHsalul, B KOTOPOH CKOpOcTb ycTOHYHBOFO pac: 
;OpeHHA He 3aBuCcHT OT NoTeHMana. IlonyyenHad Mp 9TOM BeHYNHA OKa3a- 
ich Onu3sKoH K 5000 kau. 

B npegbiqyliem CooOuleHHH HaMH ObI CeaH BbIBOA O TOM, YTO aHOyHaA 
ICCHBalluA XPOMa He CBA3aHa C OCOpas0BaHHeM Ha eFO MOBepXHOCTH (as0Boli 
ICHKH, a ABJIACTCA CJIECTBHEM KHHETHUECKOFO TOPMOKEHHA AHOAHOH peakwHH, 
I3bIBACMOrO H3MCHCHHeM COCTOAHHA MeTaJIJIMYeCKOH MOBeEpXHOCTH CO BpeMeHeM 

HoTeHiuasoM, HacTyMaiomlero B pesysbTaTe aj{copOMMOHHO-XHMHYeCKOrO 
AMMOJICHCTBHA ee C KHCJIOPOAOM BOJbI. OTOT BbIBOA CorsmacyeTcA C PesyuJib- 
TaMH MOMAPHSalMOHAbIX HaOMO0enui, NOMYYeHHEIMA B HacTOAMIeH paOoTe. 
a pic. 4 Hapsyy co craliMonapHon NOAA pH3alHOHHOH KPHBOH HaHeCceHbl JaH- 
Je, OTBCUAIOMHe Hava/IbHbIM 3HAYeHHAM IJIOTHOCTeH TOKa IPH COOTBETCTBYIO- 
uX WoTeHunanax. Kak BHAHO M3 STOTO PHCyHKa, pH CoeqMHeHHH TOUKH, 
peuarolel KOHeYHOH yCcTOHYMBOH MIOTHOCTH TOKa IPH KaxXKJOM- 3aaHHOM 
aueHHuH woTeHunana (cBeTubIe TOUKH) C TOUKOH, OTBeyatomelt HavaJIbHOH 
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IWIOTHOCTH TOKA IPH NocseLyIouleM Ooee MOJIORKUTEIBHOM NOTeHIMAasEe (TeMHbi 
TOUKH) NOsydarorcsd MpAMble C HAKJOHOM, OM3KOM 0 BeJIHYHHe K HaKJIOHY BepX 
Hero sHMHelHOro OTpesKa KpuBoli (cM. puc. 1), XapakTepusyiollero 3aBHCHMOCT) 
CKOPOCTH pacTBOpeHHA aKTHBHOrO XpoMa OT NoTeHUMasa. Takum o6Opa30m 
eCJIH HCKJIIOUMTbh WIM CBeCTH K MHHMMYMY BPeMeHHbIe ABJICHHA, TO NOJApH 
3Ye€MOCTb XpOMa HU, CJeMOBATeJIbHO, 3ABMCHMOCTb CKOPOCTH paCTBOpeHHA O 
noTeHmala B OONACTH NaccuBalluu COXpaHAeTCA TaKOM Ke, KAK M B AKTHBHON 
COCTOAHHM, ITO MO HallieMy MHEHHIO He COrsacyeTCaA C NpefcTaBseHHeM O CY 
(leCTBOBAHHH Ha MOBEpXHOCTH MaccHBHOTO MeTaJJIa (PasSOBOH OKHCHOM MJICHKH 
HaJIHYHe KOTOPOH JOXKHO ObIIO Obl NPHBOAUTb K NOBbILWMeHHOM NOJAPU3yeMoOctT! 
31eKTpOla. 


Puc. 3 Puc. 4 


Puc. 3. SapucumocTb morapHdMa ycTOHuHBOH CKOPOCTH PaCTBOPeHHA OT NOTeHIMasla B PacTBOpP 
0,1N H,SO, npH pa3z1HuHEIx TemnepaTypax: a@ — 25° O— 50th == For G 
Puce 4. 3aBucuMocTh sorapuiMa cKoOpocTH pacTBOpeHUA XpoMa OT MOTeHHana WY_BpeMeH 
B pactBope 0,1 N H2SO4 mpa t=50° 


B cCOoOTBeTCTBHH C pa3BHTbIMH I1peACTaBsIeHHAMH HaGsI0aeMad 3ABHCHMOCT: 
MOJIOKeHHA BepXHel rpaHHUbl OOacTu NaccuBauuH oT pH pactBopa Haxoju 
CpaBHHTesIbHO MpocToe OObacHeHHe. Ecuiu 1pesmom0x%KUTb, YTO 2acopsnpyoate 
MUCH YacTHUAaMH ABJSIOTCA HOHEI OH, To serko MOXKHO MOKa3aTb, YTO CTeMeH 
-3aNlOJIHCHHA HMM MOBEPXHOCTH H, CJIeMOBaTebHO, CTeMeHb ee 3anaccHBHpoBaH 
HOCTH J{OJQKHbI 3aBHCeETb HE TOJIbKO OT NoTeHIMasa, HO u oT pH_ pactBopa 
OueBuHO Tak2Ke, YTO YeM BbILIe KOHWeHTpalua nonop OH, Tem orpuuatTedH 
Hee OW2KeH ObITh NOTeHIWMa, IPH KOTOPOM OHM HayHyT BHeAPATHCA B MOBepH 
HOCTHBIM COM HM, CAEMOBATeENbHO, IPH KOTOPOM MOXKeT HayaTbCA MaccCHBUPY 
maa ancopOuusa. Ha ocnope adcopOuHOHHOrO MeXaHH3Ma NaccuBalluu HaGmOsa 
Mas 3a4BHCHMOCTb YCTOMYMBOM CKOpOCTH pacTBOpeHHA OT NOTeHWMaa Takk 
HaXOAMT MpocToe OObACHeHHe, ECM yYeCTb, Kak 9TO ObIO CenaHo pauee (1, 
4TO COCTOAHHE MeTAJMHYCCKOM MOBepXHOCTH, OlpekemMoulee MepenanpsaKeHM 
AHOJHOH peakUHH, MeHAeTCH C NOTeHUMAIOM 110 9KCHOHEHUMAIbHOMY 3aKOHY 


@y3sHkO-XHMHYeCKH HHCTUTYT I 
um. JJ. A. Kapnosa 12 XT 1956 
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fer, Zs. Elektrochem., 59, 594 (1955); U. F. Frank,* K. Weil, Zs. Elektrochem) 
56, 814 (1952); K. U. Weil, K. F. Bonhoeffer, Zs. Phys., Chem., 4, 175 (1955 

A. M. KonotnpKun, A. H. OpymKun, JAH, 33, 446 (1941).— Thee 
mann, W. Résener, Zs. Elektrochem., 59, 722 (1955). : 
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Joknaygn AKkangemun Hayrk CCCP 
1957. Tom 114, N 6 


PH3SHYECKAH XHMHA 


10. MW. JIAJOBA, B. HW. BEJEHEEB u B. B. BOEBOJCKHA 


HCCJIENOBAHHE KHHETHKW HW MEXAHW3MA TEPMHYECKOrO 
PACHA]A H30BYTHJIEHA 


(ITpedcmasaeno axademuxom H. H. Cemenosoim 14 I 1957) 


OjuuM us wac (1,?) Obia MpeqnoxKena WenHaA TepMuYecKoro pacmaja ome- 
HOB, OCHOBAHHAA Ha MpeAcTaBseHHH O Nepepacnpejenenun atoma H mexyy 
aNWKaJIOM aJWIMJIbHOrO THMa MW MOJeKYOH ONeduuAa Cc OOpas0BaHHeM aJIKHJIb- 
(oro payuKasia HM juena: 


RiCHCHCHCH (Rez) Rg + RiCHCHCH,CH (Rs) Rs + RiCHCHCHC (R2) Rs + 
-+- RiCH,CHCH2CH (Re) Rs 
[JIM 


R,CHCH2CH2CH (Re) Rs. 


C sToli TOUKH 3peHHA yaOCcb YROBJETBOPHTeEMbHO OOBACHUTb COCTAaB IIpo- 
[YKTOB TepMMYeCKOrO pacnajla ONe:HHOB pa3JIHYHOTO CTpPOeHHA. 

OTH MpeAcraBleHHaA He MOFIH ObITh HeMOCpeCTBEHHO paclIIpOCcTpaHeHbl 
ia KPCKHHI TaKHX I pocTelux onepuHoB, Kak CHe u i-C,Hs, u3-3a OTCYTCTBUA 
3 OOPASYIOWUXCA H3 HUX aJIUJIBHbIX 
yauKanax aToMoB H, cmoco6uprx 
scTYNATb B peakUHIO Nepepacupeye- 
leHHA. 

Bio mpeqoxeno (7), YTOB cary- 
ae CsHe u i-CaHs o6pa30BaHuto 
IPOMYKTOB peaKUHH Bcerga mpey- 
UeCTBYeT IpHcoeqHHeHHe aJIJIMJIb- 
oro pajuKasa K JBOHHOH CcBA3H 
epuHa. 

“Ham mpeycraBiasocb HHTepec- 
ibIM J[eTaJIbHO H3YYHTb TepMuYeCKHH 
yacnay u3s06yTHeHa, OOpallaa OCco- 
joe BHHMaHHe Ha WowlyyenHe Jo- 
IOHUTCIbHBIX JJAHHBIX O LelHOM 
c<apakTepe 9TOrO paciafa HW Ha Mpo- 
3e@pKY THMOTeSbI O BOSMOXKHCCTH Te- 


Codeppkanue & eaxnbex npodykmax 


yenauH H-aroma oT TeX HJM WHbIX 0 700 Bie 
JauKaIOB Ha JBOHHYIO CBA3b ovle- a A. 1 ea 
buna. Puc. 1. S3anucumMocTb cocTaBa TasOBbIxX NpoOsyK- 


Kpekuur u300yTHeHa H3y4aICA = ToR oT fapnenua mpH xKpeKuure i-CaHe; 
3 oOblmHO craTHueckoli BakyyM- 7=542°, Ap/po=0,1, +1—CHa, 2 —CsHe, 
10H yCTaHOBKe B MHTepBaJie TemMe- dats, 4— Calo, 5— Cols 
yaTyp oT 542 fo 620° u uHTepBane 
japuenul or 100 zo 500 mm prt. cr. JA BhICHeHHA BOMpoca O BO3MO%K- 
socTu nlepeqauu H-aroma oT pafluKana K MOJIeKysle ouvecbuHa MpOBOAMIHCh 
yMbITbI co cmecamu i-C,H,c CH B unrepBase Temnepatyp oT 542 yo 600° u 
4HTepBase JaBsenuli oT 200 qo 600 mm prt. cr. 
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[IpeqpapuTesbHoe uCceoBaHHe KHHETHKH pe- 
aKIMM TepMHYeCKOFO pactiafa H3s06yTHJIeHa MPOBO- 
JUNOCb MO H3MeHEHHIO OOero AaBJIeHHA, KOTOPOe| 
u3Mepaylocb MeMOpaHHbIM MaHomeTpom. Maxcu- 


d » 
MaJIbHbIe CKOPOCTH “r HavjJIeHHbie HO KPHBBIM} 


Ap —BpeMa, MpOnopuMOHaJIbHbI HaYaNIbHOMY WaB= 
jeuuio i-CaHs B uHTepBase JaBeHHH or 30— 
500 mM pT. cT. STO yKa3bIBaeT Ha MepBbIli NOpAOK} 
peakumu. Queprua akTHBalluM peakWuu WO H3Me- 
HeHHIO MaKCHM@JIbHbIX CKOpocTeH Cc TemlepaTypoH-; 
oka3ganacb E = 49,5 +3 kkas/Molb. Panee ua-| 
° 
xoquau 53,7 KKaJ/MOub B MHTepBasie 580—630° (%);| 
67 KKaJI/MOJlb B HHTepBasie 780—810° (4). 

Ji U3y4¥eHHA KHHETHKH Mpowecca To pacxony, 
u306yTHseHa H HAKOMJIeHHIO IpOAYKTOB TIpHMeHA-| 
CA TepMOxpoMaTorpaduyeckHH MeTOT ata 
ra3oB. OH MoKa3asI, YO OCHOBHbIMH Ta30BbIMi 
podykTaMH KpeKHHTa U300yTHJIeHa ABJIAIOTCA 
CsHe, CHa, i-C,H,,, C,;H,, He, Hapagy c HeOoub- 
IWHMH KosmMuecTBaMH C,H, u Cs3Hsg. 

MsmMenenue CocTaBa ra30BbIX IIpOAyKTOB C H3Me-| 
HeHHeM J[aBJIEHHA WH MPOUeHTa MpeBpalleHHA Is) 
T = 542° noxa3ano Ha pue. | u 2. [loqo6ubie *%e 3a-| 
BUCHMOCTH CHATHI Jia T = 600, 568, 555°. 

QKCTpanoAWHA KPHBbIX, OMHCHIBAIOWIHX 3a- 
BHCHMOCTb COCTaBa Ta30BbIX MPpOYKTOB OT Mpo- 
WeHTa TpeppalileHuA, K HYJeBOMy MpoleHTy mpe- 
BpallleHHA MO3BOAeT YCTAHOBHTb NepBHYHbIe Mpo- 
AYKTbl peakKUHH HW UX COOTHOIIEHHA. 

BBuyy TpyAHocTeH, CBA3aHHbIX C JeTaJIbHbIM 
aHaJIH30M 2KHAKOCTeH, MbIl OWe€HHBaNIH UX koHye- 
CTBO H COOTHOWeHHe B HHX yrulepoya H BOopona 
mo OalaHcy M@KLY H3pacxXoOJOBaHHbIM H300yTHue- 
HOM H T1OJIYYeHHbIMH Tas00OpasHbIMH MposyKTamMyH. 
PacueT MoKa3ail, YTO OKONO TpeTH H3pacxoOBaH- 
Horo usoOyTHeHa (M0 yraepoxy) nepexoyquT B 
X%KUAKOCTb. C yBeuHYeHHeM TIpoueHTa MpeBpamse- 
HHA KOJIMYECTBO XKHAKOCTeH HECKOJIbKO YBeJIMUH- 
BaeTCA (40 NOMOBHHbI H3pacxooBaHHOrTO Uus06y- 
THieHa). C MNOBbIWeHHeM TeMMepaTypbl oA 
HKUAKOCTeH MO OTHOMeHHIO K H3pacxoJOBaHHOMy 
M300YTHJI€HY HECKOJIbKO yMenbulaeTcs. CooTHome- 
Hue yruiepoqa H BOOposa B XHAKOCTH Obiio ~ 1. 

Onpitpl 10 Kpekuury i-C,H, no0Ka3aau, UTO B Ka- 
YeCTBe OAHOFO M3 NepBHYHBIX MPOYKTOB OOpasyer- 
ca No 10% wus06yrana. Komuyectso us06ytTaHa 
pacTeT C YBeIH4HeM JaBJIeHHA HM MOM KeHHeM 
TeMNepaTypbl. OTO MOKasbiBaeT, ITO B HaIIMX ye- 
NOBHAX OCYULECTBIACTCA peakUHA UIpHcoequHeHHA 
H-aroma kK \BOlHOH cBaA3H u306yTHJIeHA. 

AANA Aalbueliwero BRIACHeHHA BOTIpOca O Mepe-’ 
qave H-atoma ua Bolinyio cBa3b onepuna Opi 
M3yueH KpekWHr cmecel i-CyHg c CoHy. 

B ta61. 1 pesybrTaTbt OAHOrO H3 TAKUX ONBITOB 
upH T=600° u p = 400 mm pr. cr. ana cmecH 
i-C,H,g: C,H,= 1:1 conocrapmenni c pe3yuIbTaTaMu 
KpekuHra yncTbIX i-CyH, u C.H,. 


[Ipupegzenupre B Ta6n. 1 JanHbie NO3BOMAIOT cqelaTb pA BEIBOAOB. IIpexye 
TO, OHH NOTBepAawT MpecTaBseHve O WelHOM MeXaHH3Me peaKkILHH; 
CMMYEHHE CKOPOCTH pacxofoBaHua t-C,H, B MpucytTcTBHH CsH, He MoxeT 
Tb OObACHEHO B PaMKaX MpescTaBAeHHt O YUCTO paQuKaJIbHOM HJIH MovleKy- 


PHOM MexaHH3me IIpouecca. K ToMy xe BbIBOAY MOXKHO MPHHTH, aHannsu- 
A JaHHbIe 10 OOpas0BaHHI0 


AbIIOrO KOJIMYeCTBAa 9TAaHAa 
fmm). C Apyroii cropouni, 
PasOBaHHe 9TaHa B_ Ta- 
X OOJbUIMX KONMUeCTBAX AB- 
CTCH elle OMHHM OKasaTenb- 
30M BO3MO%KHOCTH peakI[HH 
peqauw H-aroma ua ypoii- 
10 CBA3b OvletuHa. 

Mbt cuvTaem, 4TO Hal 
bITHI NOATBepxAaroT Upeqno- 
KCHHE O CYINLECTBOBaHHH pu 


€KHHTe H300yTHNeHa peak- 
H: 


pacx.u-C,H, 


MUlb 
100 moned 


Ret i-CiHy + M 4+-.C,H,, 


% npebpaujenua 


B CMe€CH H300yTHJIeHa © Sie 

HOM peaKI\HH Puc 2. 3aBucuMocTb cocTaBa Ta30BbIX MPOLYKTOB OT 

_ J IpoweHta npespamenua mpH KpeKuure i-CaHg, T=542", 
R + C,H, > M +(C,H;. p = 300 mm pr. ct., 1 — CHa, 2 — CsHe, 8 — i-CaHio, 

4 — He, 5 — CoHa, 6 — CoHe 

ConocTaBjleHHe JaHHbIX 0 

aJIM3y N€PBUYHbIX Ta3s0BbIX IIPpOAyKTOB MW MO COCTaBy KHAKOCTeH IPHBOAUT 

BIBOLY, UTO IpeAwomwenHad paHee B. B. BoepofckHM cxeMa AIA KpeKHHTa 


Hg u i-C,Hs Hegoctatoyna. HeoOxogumo Oplslo BBeECTH B CX€MY HOBbIe NyTH 
eBpalleHuA payuKaua t-C,H,. B kavecTBe TaKHX NYTeH MOXKHO MpeANOOKUTS 
emay t-CyH, na CH3 u amieH, a TakxKe peakIMio Nepefau MeTHJIbHOrO pa- 


Kasia OT t-C,H, K MomeKyne H300yTHIeHAa. 


: CH3CH,C (CHs)» 
CH,C (CH3)CHe + i-C4H, = CH,CCH2 58 HJIM 
CH2C (CHa)s 


HekoTopbiM MoATBep2KeCHHeM BO3MOXKHOCTH TAaKHX peak MOKET C/YKUTS 

DasOBaHHe aJIeHa IPH KpekuuHre u306yTHMeHa, KOTOpoe HaOwuofaoch Pati- 
m uw Illsapuem (4). B Hawux ycOBHAX aneH HeycTolunB. CrelManbHble 
bITbI C JOOaBKOH asIeHa MOKa3asH, ITO 3a BPeMA, COMSMepHMOe C BPeMeHeM 
OBeJeCHHA OMbITOB, OH MOJIHOCTbIO HCuesaeT M3 TasOBOli (ashi. 


MuctutyT xHMuyecKoH PH3HKU Tlocrynuao 
Axaflemuu HayK CCCP 1 It BIB 


UMTHPOBAHHAA JIMTEPATYPA 


1B.B. Boesogac ku it, JAH, 94, 909 (1954). 2 B.B. Boepoge xu it, Bonpocn 
MUYeCKOM KHHeTHKH, KaTaIH3a H peaKUMOHHOH cnocobHocTH, 1955, cTp. 150. 3M. J. Mo- 
ea F. J. Stubbs, J. Chem. Soc-, 1952, 381. “M. Szware, J. Chem. Phys. 
292 (1949). 5 F.O. Rice, L.Wall,J. Am. Chem. Soc., 72, 3967 (1950). 
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Jloxaangn Akagemuu nayk CCCP. 
4957. Tom 114, Ne 6 


P@H3BHTECKAA XHMHK. 


c. Fr. MAMPAHOBCKHA 


O MPHPOJE KATAJIATAYUECKHX TOKOB BOJOPOJA 
B MOJISAPOrFPA®MM 


(IIpedcmaenexo axademuxom A. H. Ppym«uxoim 7 I 1957) 


Bo3HHKHOBeHHe KaTaJIMTHYeCKUX BOJIH BOZOpoya (7°) oOpryHO OODACHAeTE 
CHWKCHHEM SHepruv aKTUBALN paspAAOB HOHOB BOOpOsa NOM WelicTBueM KaT 
u3aTopoB. B cooTBeTCTBHH C 9THM KaTaJIHTHYeCKHE BOJIHbI AOJKHbI HMeTb 
oOpaTuMbli XapakTep H HX NOTCHUMAJbI MOJYBOJHbI NOJKHbI M3MCHATECA C P 
pacTBopa. 9To, ofHaKO, He CorsacyeTca C OMBITOM, Mo KpaiiHeli Mepe pH Kat 
JIM3e OpraHvyeckHMu OCHOBaHHAMH. Tak, KupKnaTpuk (*) Halle, ¥To not 
UMaJIbl BOJIH, BbISBIBAeCMbIX aJIKaJIOHJaMu, NOYTH He 3aBucAT oT pH; To xe 
‘6moyamu Kyta u J[pa6ex (*) qua BoH, KaTaIH3HpyeMbIX NMPHAHHOM. | 

JIoruuHO TIpeANONORKUTH, YTO paspxA NMPHAMHHeBOTO HOHA, ONpeeJ AOL 
KaTaJIMTHUeCKY!0 BOJIHY, IpoTeKaeT NO TOMY 2Ke MeXaHH3My, 4YTO MH paspAy 
3AMELNCHHBIX YCTBEPTHUHbIX NHPHAMHHeBHIX comel (°), T.e€. YTO OH TIpeAcTaBJA 
co6oH OOpaTuMbIH SJIeEKTPOXHMHYeCKHH Mpowecc c Tocseyroueh ObicTpou J 
MepH3alveH 9SeKTPOAHEIX MPOJYKTOB, MPHBOAAMeH, OfHaKO, B OTHE 
oT N-3aMelleHHBIX CcovleH, He K Jumepy (°), a K BbIqemeHuio H, u pere 
palluu nmupuquna. B nactosmel paOoTe noka3aHa ClpaBeJMBOCTb STOFO Mp 
NOJIOKEHHA, a TAKKE JIA OMHOTO U3 CyYaeB OWCHEHbI 3HAYCHHA KOHCTAHT CK 
pocTH peakUMH, OMpeesAolluxX KaTaJIuUTMYeCKyIO BOJIHY. 

Ooujad cxeMa KaTaIHTHYeCKOrO Hpollecca MoOxeT ObITh MpescTaBsena cul 
dyroulum o6pa3om (°,”): 


hy 12k Rs 
B+DHt=BHt+D, (a) BH*+t + e- => BH, (6) 2BH—>2B+Ha. 


2 
Katanusatop (MoryulHii CylecTBOBaTb B KucmOTHO (BH*) u ocuoBHolt ( 
(bopMax) B KHCJIOTHOH, KaTHOHHOM, dopmMe BH* o6parumo paspsxKaetca Ha 
Tofe, Mapaa paqukanbt BH. PaguKanpi 3aTem OnicTpo AuMepusyrorcs, perenep 
pyaA KaTamH3aTOp B OCHOBHO tbopme B u Japan MoseKyay Bogopoga. Jan 
OCHOBHaA opMa, pearupya C HaXOJAIMNMMCA y SeKTpOfa AOHOpOM MpoTOH 
DH*, nepexoquT B KMCJIOTHYIO, HM BeCb UHKJI noBpTopsercn. []pumMenaa K 9d 


cxeme MeTog pacueta Bpyuyxu u Busuepa (87°), nonyyaem yan Oana 
BemectTs (°): 


i = x({BH*], — [BH"]s) + sFp, (Rk, [DH*]; [B]; — kp [BH*];[D],), ( 
i= ([B]o as [B]s) ae SFpy (Ry [DH"], [B]; — Ry [BH*], [D],). ( 


sFyghs [BH]? -+ x [BH], = i. 


Siecb %—KOHCTaHTa ypapHenua MapKopuyua (IIpMHMMaeTCA OAMHAKOBO! J; 
BCeX (POpM KaTaMsaTOpa), s—cpeHAA NOBepXHOCTS KarlenubHOrO IJIEKTPOT 
 — TOUMMHHA PeakIMOHHOro cylom (®,°,%!), MHAeKC S OTHOCHTCA K MOBepxH 
CTHbIM KOHIe@HTpalyvAM BeULeCTB, 0 ——-K OObEMHBIM. 
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M3 STHX ypaBHeHHli BbITeKaeT, TO 


; _ “(BH+), — [BH*],) + Px [B], — R (BH), 


=> ; (4) 
___ &ssFy, [DH4, 
4+ RisFyuy [DHT 93 (5) 
R = kySFyy, [D]s (1 — P). | (6) 


3 XOpOlO sa6ydepenHbIX pacTBopax pH MocTOMHHOT: BEICOTE pryTHoro cTou- 
4a P =const, R=const, [DH*], = [DH*], u [D], = [D]>. 
/l1a mpeyebHoro ToKa ([BH*],—>+0) us (4) nomyuaem: 


eB) et PIB 2 lB lp eglBH*). . 
top = T=F gee (Bl, +P). At) 


spapuupan (4) uw (7), Haxoqum, uTo [BH*], = (inp —i)(1—P)/(«+R). 
BH], Haxoqum cyexyiouluM oOpasom. Bropoe cnaraemoe sieBolt yacTH paBeH- 
TBa (3) OObIMHO Ha HECKOJbKO MOpsAAKOB MeHbille NepBoro, MosTOMY, IpeHed- 
perad Malo BewMunHOK x [BH], u yuurspan (°,11), To ps = (D/ks [BH],)', 
Jonyuaem us (3): [BH]; = (i/sFR D's)", rye D—xoasdpunuerr yudpy- 
smu. IIpu moycranopKe sHayennit [BH*], u [BH], 8 coornomenue Hepucra,. 
1oyuaem oOulee ypaBHeHHe KaTaJIMTHYeCKOM BOWHBI: 


a RY tp et RE Py GP) (eD)* 
E=£E,+ BU rarrior F Less cee ipa ee (8) 
AJ 
E = &o —- — In ee De 


ee, (9) 
1 3 
Pe ¢9 —KOHCTAHTa, paBHaA oTenuMany mupuH i =i,,—i; Ey) — HopMadb- 
HbIM = MOTeHWHadl peoKc-cucTeMbI. PaccMoTpHM uacTHbIe Clyyan KaTaJIHTH- 
GeCKHX TOKOB BOJOpofqa B xoOpoulo s3a6ydepeHHbIx pactTBopax. IIpu 
UeHb ~=MasioH cKOpocTH k, KaTamMTHuYecKoro upoecca (a) H BbICOKOH 
[BH*],, T. e. Korga p<_1 u x > R, TOK cornacno (4) u (7) ompefennetca 
mupdby3sveh BHT u, Tak xe KaK UH Juddy3HOHHbI TOK, MpoMmopiMoHaeH 
(h)'!: unu t—'ls (h—spicota pTyTHoro cTojOa Haq dJeKTpogom, ¢ — nepvog 
KanlaHua). B 9sToM culyyae ypaBHeHHe (8) cCTaHOBHTCA TOKJECTBEHHbIM BbIpa- 
KEHHIO [IA WuddpySHOHHOK BOJIHbI OOpaTHMoro Mpomecca c OpicrpoH WumMepH- 
3allWeli JJIEKTPOJHBIX UpoyKTos (°,1*), HsyyeHHOrO Ha MpHMepe BOCCTAaHOB- 
nenua N-ankusanupuyunnesnix conen (°). [loresuvan nowysounp FE, B 3TOM 
clyuae CTaHOBHTcH Ha ~ 19 MB OTpHIaTesbHee IIpH JeCATHKpaTOM yBemu4e- 
mun t uuu C (C =[BH"*], + [B], — ananutTuyeckan KOHIeHTpalua KaTaJv3sa- 
ropa B pacTBope). 

IIpu qoctaTouHoO BbICOKHUX CKOPOCTAHX KaTaJIMTMYeCKOrO potlecca HW HH3- 
mux [BH*]. (([BH*],<[B].) ToK onpeyemseTca riaBHbIM OOpa3s0M CKOpOCcTbIO 
KaTamuTuyeckoro mpomecca (a) (°). Jlaee MoryT BCTpeTHTbCA j[Ba cuyyad. 

I. Ecam cKopocTtb o6paTHow peakunu (k,) Takxe JOCTATOUHO BbICOKa, TO 
R->x up, = (D/k,[D]s)'*; upu stom, ecm p< 1, TO xP uw R, a cneqoBa- 
TeIbHO MW KaTaJIMTHYeCKHHM TOK, He 3aBucaTOT A usm ¢t (°). Bemnunna & B. 
3TOM culyuae He 3aBHcHT OT C uf HM ABAAeTCA XapakTepHOM 9eKTpOXHMH- 
gecko KOHCTaHTOH KaTamu3aTopa BH* mpu qanuom pH pacrsopa. Benuunna 
Fy,, Kak BUAHO u3 (5), (7) um (8), OlpeqeneTCH BbipaxkeHHeM: 


(egC)'!s («PY (10) 
(2 [D],)* (sF (1 — P)} a's 
r. e. Ey, cTaHoputca Ha ~ 19 MB NONORKUTeEMbHeEe TPH JeCATHKPaTHOM BO3- 
pacraHuu C uw He 3aBHCHT OT f. 


Ey,= Ey + At In 
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II. Ecru cKopoctb oOpaTHoH peakiluu (a) MaJla, TO ; MOKeT Paciipot 


CTpaHUTbed JO pasMepoB AupysHOHHOTO COA M CTaTb PaBHbIM 0,233 V Dé 
(3). B stom cayuae sR, a upu P< | Takxe 4H Laps Mabe es nn C YMeHBd 
iuenvem A; Ip 9TOM Upp MpOnOpmvonaden Ah waa th, JLeicTBuTeJbHOL 

yBeIMUeHHe KaTaJHTHYeCKOrO TOKa C yMeHbIWeHH 


aes 


10 em A HaGslojaloch payom uccnegoBateeH (*,14)|, 
: €) B 9TOM Cylyyae cordacHo (8) He 3aBucHT oT C;, 
fe HO C H3MeHeHHeM ft B 3aBHCHMOCTH OT COOTHOIIe; 
By HUA MexKy BemMIHHaMH x H R MOET CABMTaTby 


CA KaK K TOJOXKHTCIbHBIM, TAK MH K OTPHIAaTeMb; 
- HbIM OTeHWHaaM. Fi), STHX BOJIH onpefednercs, 


Z BbIPa2KeHHeM | 
-4700 -48006 Ey, = Ey + | 

mae cnet RT 1 1 =P) HSE (lake) 4" (0, 283 Hh)" (11 
Puc. 1. 3aBHCHMOCTb Shi Dy 1 x+R : } 


lo i'*/(inp —i) or E ana KaTa- 
pee aie Oe Tree E1), Ip WeCATHKPaTHOM YBeJIHYeHHH C¢ CTa 


miupuyunom B O,1 M pactsope HOBHTCH Ha ~ 19 MB TlOJIOwKUTeIbHee, a MPH yBe 
Oypbl yuuyenuH ¢t CTaHOBHTCH HOO MOJOKUTEeMbHEe 
MaKCHMaJIbHO Ha ~ 38 MB (IpH x>>R), sno 

OTpHiaTebHee —B peestbHom curyyae (IpH x<’R) Ha ~19 MB (Tak Kaki 
% TIpomopuvouasmbya t—"h, a RB jaHHOM cmyyae ~ fh), 
' Jina MpoBepKH BBIBEJeHHBIX COOTHOWeHHH MCCJIefOBaJIHCb KaTamHTHUe-+ 
CKHe BOJHbI BOJOpoya, BbIsbIBaemble IMpHAuHOM B O,1 M pactBope Oyppl mi 
OopaTHbIX Oy*epHbIX pacTBopax. Pa6ota mpo- 
BeyeHa upH 20°. Kanunaap katembHoro 
QJeKTpoya HMel NONaTOUKy AWA NpMHyyu- 
TeJIbHOrO OTPbIBa KallevIb (1°); ero m u t pH 
h = 50 cm OblIM COoTBeTCTBeHHO 3,82 mr/ceK 
Hu 0,26 cex. IlorenyHambi seKTpogqa H3Me- 
PANMCb MOTeCHLMOMeTpHyueCKH 10 OTHOILIEe- 
HH1O K HaCbII€HHOMy KaJIOMeJIbHOMY 9JICKT- 
pony. B ux 3Ha4ueHHYA BHOCHacb NompaBKa 
Ha iRow B aAueHKe. FE, HaxOQUIHCb HHTep- 
MONAWHeH Ha MpAMOJMHeMHEIX (B cpefHeli 
yacTH) rpaduKkax (lgi/(inp7 —i), E). Cuna 
TOKa MCIpaBJAacb Ha OCTATOUHbIM TOK. Pac- 
TBOpbI OCBOOOKaIUCb OT KHCNOpOsa mpo- 


lg t (cek) 


AYyBaHveM asoTa. 4760 1770 6 
Ha puc. | npwBeyeHa HaliqjeHHaa Ha ombiTe Ey, ormn. Hac. k 3. 


3aBMCMMOCTb Mexkyy Ig i*h/(inp>—i) w E; mps- 
MOJIMHeHHbIM XapakTep ee HM BemM4uHHa Ha- Puc. 2. Sapacumocts E, or C mie 
KJIOHAa TOUHO COOTBETCTBYIOT ypaBHeHuio (8). PuAwHa (/) uw Mepwona xKananua (2) 
BeaMunna &, B COOTBeTCTBHH c (8), He 3a- B 0,1 M pactBope 6ypsi 
BucuT of C u npn A=50 cms 0,1 M pac- 
TBope Oypbl papHa —1,759 8. Benmunna inp BoH B O,1 M pacrsope 6y- 
pbl pacTeT C yMeHbWweHHeM A TOUTH MponopuyuoHabHO A, yro cooTBeT- 
CTByeT MefVJIeHHOH OOpaTHOH peakuuu (a). B xopoiiem KosMUeCTBeEHHOM CO- 
racuH C Teopvelt Aa sToro cuyuaa ([BH*],<[Blo, x< R) Ex, cranoputed 
NOJOAKUTeMIbHee C poctoM C u oTpullaTembHee c poctom ¢ (puc. 2). 
IlockolbKy B UeJIOUHBIX pacTBopax JOHOpom mpoTonos DH* sapasnerca 
Bowa (*,°) u D coorsercrsyer vonam OH, To nospiuenue pH pacrsopa 
AOJDKHO YBeMUMBaTb CKOPOCTb OOpaTHOH KaTaJIMTHYeCKON peakuMu H TeM CaMBIM 
yMeHbuaTb },. [Ipu focraTouno Bpicoxom pH (quia nupwyunHa upu pH > 10) 
4; MepecTaeT 3aBHceTb OT ft; yMeHbINeHHe p, B CBOIO OYepeb IPUBOAUT K YMeHb- 
meno P, a cieqoBpaTesbHO, u inp. IIpuw P<I1 us (5) uw (7) caegyer, ure 
inp = k\sF [H,O] (D/kz[OH]s)"2, T. e. inp MpH BocTaTouHO BBICOKHX pH ue 
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sMCHT OT ¢ HM M3MeHSeTCA MponopyHoHanbHo [OH]. Onpir moyrsep- 
aeT STOT BHIBOJ. SHayeHud Ey, W €), B COOTBETCTBUN C (8), mp yBem- 
uu pH (sBcneyctsue Bospacranua R) cranopstca OTpHUATebHEe. 
JLOnOWHMTebHbIM NOATBEp KeHHeM o6paTHMOCTH duIeKTPOAHOFO polecca pH 
PaANIMTHYCCKOM BBIACICHHM BONOPOfa MOKeTCIYKUTH Tepeceyenne KaTaIHTH- 
KHX BOJIH C Tak Ha3bIBAeMBIMH BOJIHaMH Dypube 
ic. 3), MomnyyaouluMucd pu HanoxKenun Ha 
-KTPO, KPOME TIOCTOAHHOYO, TakxKe HeEOObIIOTO 
TyCOHfaIbHOrO HallpaAxKenHuA (16-186), Yyte- * 
HO OTMCTHTb, 4TO, BCJeACTBHe BMAHHA Mpes- 
CTBYIOINEH PeaKUHU, MOTeHIHa TOUKH Mepece- 
ua E* pacnovioxKen 3HauyHTebHO 6MKe K Ey), 
-yuae KaTaJIMTHYeCKUX BOJIH, YeM JIA OOpaTu- 
nO Mpolecca c mocuezyioueh AuMepusanHelt (6). 
OueHKa KOHCTaHT CKOpocTH peaKUHii Gpiia cye- 
1a, HCXOJH W3 3aBHCHMOCTeH JIA KaTasuTHUe- 
ro TokKa B O,1 M pacrBope 6ypn mpu 25°. 
A pacueTa HCMOMb30BaNHCb CyIeqyioulue jan- 
e: x= 4,05 pa-n/MM (mpuHaTaad paBHolt x 
MeTHJINHpHAWHHA (°)), s=8,5-10°3 cm?, pw, = 
0,7: 104 cm no (38) (npu t = 0,26 cex), [OH7] = 


1,7-10°° mon/n (pH = 9,24). Tax Kak B 9THx ae pret : 
meunx [BH*},/([Bl]L<P u CIB], To u3 
ITHOFO SHAYCHHA ipp/C = 1,98 pa-n/mMM = const 9 o g 

0996) aal7) nablieto P= 0,320-1%s GB) ee so ae 108 eon 
[H,O] = 4,3 cex? (k, = 7,8-107? n/momb<ceK). 0,4 M pacrsop 6ypst (/). Kox- 


Puc. 3. O6plm4HbIe NOAAporpam- 


sHayeHHaA K = k, [H,O]/kp = 1,7-10°% wentpauua mupuquna: a— 
myyena BenmuuHa k,=2,5-10° n/Momp-cex. 39: 10° M, dices aN ae 
MM CUHTAaTb, Oho = ——!|,f forse 
6-18) TO H3ONbBITHOrO 3HaveHHA €9 = —1,759Bu R= 13,3-108 pa-n/mMM 


» (6)) us (8) qua ky MOMyueHa BesuunHa 10! n/Momb-ceK. Ora BeMUHHAa 
\YHTEJIbDHO IIPeBbIIlaeT KOHCTaHTy CKOpOCTH JHMepH3allHu pajuKaosn N-me- 
MupHAMHHA (8). 

B HeOycepubix pacTBopax CoxpaHseTca OOpaTHMOCTb 3ueKTPOAHOTO TIpo- 
Ca, OHakO, Oaroqjapa u3MeHeHHIO pH B MpHaueKTPOAHOM NpocTpaHctTse, 
E xpupbie KaTasHTHyeCKHX BOTH pacTaruBatoTca Bomb ocH E. Moxno 
JIIOJIOXKUTb, ITO AHAIOTHUHbIN MeXAHH3M KaTaJIHTHYeCKOrO polecca HMeeT 
TO IPH KaTamu3e H APpyruMu KaTanu3aTOpaMu C OHHeBOL CTpyKTypou (”); 
BCAKOM CJly¥ae, KATaJINTHYeCK He BOJIHbI He CBA3AHbI CO CHH2KEHHEM SHEPrHy 
MBaluu paspaAqa HOHOB BOJOposa, HW UX MOTeHIMabl OMPeACMAIOTCA JIMIIb 
KTPOXHMHYeCKHMH CBOHCTBAMM KaTaJIH3aTOPOB. 

B 3aKksoyeHHe aBTOp CYUTaeT CBOMM PHATHBIM JoNTOM NoOmarofapHTb 
mm. A. H. ®pymkuna 3a oOcyxeHve BoTIpoca. 


Wncturyt oprannueckot xumun uM. H. JI. 3enuncKoro Tlocrynuvio 
Axanemuu Hayk CCCP 5 I 1957 
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Jloxnann AkayemMum Hayk Ce€cP 
1957. Tom 114, Ne 6 


PH3BHTECKAA XHMA 


r. M. MAHYEHKOB, 3. B. FPASHOBA u HW. M. KYBUIMRHAMK OB 


HOHHbIM OBMEH HA AJIIOMOCHJIMKATHbIX KATAJIM3ATOPAX 
B NOTOKE WEJOUN MPH MAJIBIX BPEMEHAX KOHTAKTA 


(IIpedcmaeaeno axademuxom A. B. Tonaueeom 19 I 1957) 


AsoMocHuIHKaTHbIe KaTaiM3aTOpbl, MMerollwe OobWIOe MpPOMbILLIJIeHE 
3HaveHHe, ABHJIMCb OOBEKTOM psa uccseqoBaHuh (1°). Muorue paOori Obi, 
NOCBALMICHLI BbIACHeHHIO IPHpOfbl KHCJIOTHOM HW OOMCHHOM CHOCOOHOCTH aJIIOM 
cuukatos (27). Ognako TomHOH sacHOocTH ene He JocTurHyTo. Hacrosmi 
paOoTa nocBamena jaibHellemMy H3y4YeHHIo MeXaHH3Ma HOHHOrO OOmet 
aJIIOMOCHJIMKATHBIX KaTasIM3aTopoB. C sToH Weubio u3syyasacb KHHeTHKa HO; 
HOrO OOMeHa B HHAMUTeCKHX YCJOBHAX B UWleOUHOH HM HeTpasbHOW cpefa 

B paOoTe HcNO1b30Ba.1CA MPOMbIIWICHHbIM KaTamMsaTop coctapa 14% Al, 
86% SiO, u KaTanusaTop coctaBa 37% Al,Os, 63% SiOs, npHroToBTeHH 
CMeII€HHeEM COOTBETCTBYIOIMX THAporeseH c NoceyIOUMM NpocyuiMBaHy 
qo Temmepatypp 100°. Hexoroppie nopuHy KaTamMsaTopa Obl IpOKaJIeHbl 0 
Temnepatype 500, 750, 1100 u 1300° C. Katranusatop ume dopMy WHIMHApHK} 
BbICOTOIO 4 MM HW AMaMeTpoM 3 MM. Mcnomb30BaJIcA TaKKe H3MeJIbYCHHbIM Kal 
JHM3aTOp, IpocesHHbIM yvepes cuTa oT 200 yo 350 mem. OnbiTh!l IpoBoszuau 
B (HHAMHYeCKHX YCJIOBHAX C pa3JIMYHIMH CKOPOCTAMH ToToKa pacTBopoB NaO. 
LiOH u KOH. Jina mpopeyenua onbiTos B WMHaMMYeCKUX YCJIOBHAX CON Katy 
JH3aTOpa TOJMAMHOH B OMHY TaONeTKY NOMellaicd B THTe@Ib CO CTeKJIAHHH 
dusubTpom Nel. Yepes THremb Cc NOCTOAHHOL CKOpOCTbIO IpoTeKas pactTB 
menoun. [Ipomeqmuh yepes coh KaTamu3aTopa pacTBOp coOupavica B K 

OoOUKH, KOTOPble CMCHAJIUCb Yepe3 ON 

TaOauna 14 JeJIeHHbIe IpOMexKYTKH BpemMeHH. Ko 

SaBHCHMOCTb CKOpOCTH MOHHOrO OO6meHa HeHTpallud Meow B mpobe onpeney 
(orHecenHo K KOHWeHTpanun) oT Tepma- ZJACb THTPOBaHHeM NO eHonpTaienH 
yeckolt o6pa6oTKH KatTanusatopa coctasa Pe3yJbTaTbI OMbITOB 10 HOHHOMY 06 
14% AlsOs, 86% SiO, HY B WeNO“HOH cpele pescTaBueHr 

Ha puc. lu 2. Ha sTux pucyHkax 


Temnepa- Bpema OCH OPHHHAT OTJIOMeHA BeNHYHHA A 
NeoNo Typa upo- mpokavIH- 
a pieconus, | eae VIC KO.IMYECTBO MH JIM paMMSKBUuBaJIeH 

B °C 4ac. H*, o6menennpix Bs 100 r Kkatann3i 
TOpa aHHbIM OObeMOM pacTBOpa, 

{ 400 10 n ocw aOcuucc — 005eM pacTBopa, mpony 
2 500 8 40 WleHHOTO Yepes COM KaTamusaTopa 
3 500 16 30 OlpeesieHHOH CKOPOCTHIO. ; 
4 Ae » Kak Buquo v3 puc. 1, qua MOHHOR 
J 
6 1300 5 y oOMeHa B HHAMMYeCKHX yCNOBUAX Me 


JtydaeTca OObIUHaA KPpHBaa HacbINeHys 
Havaibubii yyacTtoK 9sToli KpHBa 
(puc. 2) XOPOMIO alNIPOKCHMHPYyeTCA JBYMA IpAMBIMM. TaHreHCbl YIJIOB HakJI0# 
Mp AMOJIMHEHHBIX OTPE3KOB XapaKTePU3YIOT CKOPOCTH HOHHOTO O6MeHa. Beawaull 
TaHrenca yrla HaKOHA BTOporo oTpesKa (V) 3aBuCHT OT CKOpOcTH NoTOKa HX Up 
HOPUMOHaNbHa KOHUCHTpallMM pacTBopa. CKOpocTbh HOHHOTO OOMeHa 3aBHCl 
TAKKE OT CTEMCHH MpeBapuTeMbHOH TepmMuuecKoli o6padoTKH KaTauH3aTops 
1276 : 


poKaJIHBaHue MpOu3BOAUIOCb B TOKe Cyxoro Bo3yxa. Tak Kak CKOpocTb mpo- 
scca V MponmopunoHabHa KOHUeHTpauuH pactBopa, To RB Ta6n. | ucHomb- 
Banach PyHkuuA V/C, KoTOpaA OT KOHUeHTPaluHH He 3aBHCHT. 

Ha OCHOBaHHH HaliHX OMbITOB 110 M3yYeHHIO KHHeETHKH MpeBpalleHuA 
IEBOAOPOAOB Ha aAJIIOMOCHJIMKATHbIX KaTaH3aTOpaxX H JaHHbIX Tad. 2 
KHO ClelaTb BbIBOA, YTO AA MOMYYeHHA KaTasHsaTopa c MocToAHHOK 
<THBHOCTbIO HeEOOXOAMMO MOJBeprHyTb ero TepMHYeCKOH OOpaGoTKe B Teye- 
ie He MeHee 16 YacoB pH Temmepatype 500—700°C. 

KuneTuyeckve KpHBbIe HOH- : 
ro OOMeHa aJIIOMOCHAMKAaT- (pq mr (w) 
IX KaTaJIH3aTOPOB, We3aKkTH- I 
IPOBAHHBIX I1pOKaJIHBaHHeM 
oH 1100 u 1300°, uMmeroT sm- 


eB 4 120 
HHbIe HaUaIbHbIe yuacTKH 

yuBOH 6e3 u3I0Ma.IIpu mpo- + Payee 
WIMBAHHH KaTaslusaTopa Jo g 

00° Ha6moqaeTcH yMeHblle- 20 | 107 


je ero oObema (ycayKa) Ha 
)% , HO KaTamu3aTop Mpu 3TOM 
le COXpaHAeT 3HaUHTebHVIO 


60 
dS 
I 60 
ill 
a 40 
S a 
0 
200 600 1000 mn g : 
NaQH ——-> : 20 40 60 60 mn 
NaOH ——=— 
Puc. 4 Puc. 2 


Puc. 1. Kuneruka MOHHOrO OOMeHa B AMHAMMYeCKHX YCJIOBHAX Ha "HeNpoKaseHHOM 
MPOMBIWIJICHHOM KaTasusaTope. Cy,oy = 0,007 N, v, = 0,2 Ma/Mun 


rc. 2. Wonnpili oOmeH B jHHaMHYecKHX ycnoBuax: 7 —HeNpOKaJeHHBI MmpoOMBIWAeHHBIA 
TasusaTop; Cyoy = 9,010 N, v,= 2,8 ma/mun; J] — nenpoKanenubiit KaTanusaTop cocTa- 


137% Al,03, 63% SiOs; Cysoy = 0,050 N, v, =[3,6 ma/mun; J/7— npompininennplli Kata- 
igaTOp, NpoOKaJieHHbI mpu 500° B Teyenue 16 yac.; Cyrzoy =9,010N, v, = 3,5; 3,1; 


9 ma/mun; /V — nopourKoo6pasHnit npoMbILINeHHBI KaTaM3aTOp, NpoKaeHHblli mpH 900° 
B te'eHHe 16 4ac.; Cy,oy = 0,010 N, 0, = 2,96 ma/muH 


(cnoTHocts. IIpunpokamuBanuu qo 1300° ycagxa ocruraer 60%, a KucuoT- 
ICTh HaaeT MOUTH WO HYAA. 

Jina HenpokameHHOro KaTamu3aTopa KuHeTHYeCKHe KpHBbIe MHOTAa CepyT 
Yano He oT Hyaia. Kak NoKka3amH J{OMOJIHHTebHbIe UCCeAOBaHuA, STO OOy- 
(OBJIEHO HaJIHYHeM acopOupoBaHHOTO KaTasM3aTOpOM aMMHaKka. OTHM xe, 
TaKKe pasHYHOM BMaAKHOCTbIO, OODACHAIOTCA HM HEKOTOPbIe PasIHUNA B 
OpocTH HOHHOTO OOMeHa Mp OfuHaKOBIX ycnoBuAx. Ecam xe KaTamu3a- 
pb! Ob MpekBapHTebHO MpOKaeHbI, TO HeEH3MeHHO HaOMOLamach Xopouaa 
CHpoH3BoMMocTb pesybTaToB. Ha puc. 2 kpuBan /// onucbiBaeT pesyub- 
TbI TpeX OMBITOB, MPOBeCHHDIX B OMMHAKOBLIX YCNOBHAX C KaTaMsaTOpoM, 
oKasleHubIm mp 500° B revenue 16 yacos. Kak BuqHO u3 rpatuka, Bce 

1277 


TOUKH TpeX OMBITOB XOPOWIO sORAaTCA Ha OAHY KPHBYIo. OnbiTsI ¢ TOpOLKo 

OOpasHbIM KaTaJIM3aTOPOM OMMCbIBaIOTCA HeINpPepbIBHOH KPHBOH 6e3 H310Ma 

Ha¥asIbHOM y¥aCTKe, IPHYeM CKOPOCTh OOMeHa BO3pacTaeT B 20 pas (puc.2,1V) 
» 


TealOnla a2 


SHayeHWA BeNWUHH dy U ay’. Cano Tosm- 
MMHOH B OfHy Tab6eTKy. KaTanusaTop 
cocraspa 14% Al.O3, 86% SiO» 


Hopmasb- 
- Tb 
Hav KOH Cxopoc en die Leena 
WeHTpauHa notoxa, |a,.—————|@,,.—__— 
HCXORHOH | 100 r | 0’ 400 r 
menoun | Un MI|MHH 
pee 
Cucx 


Katanmu3saTop HenpokaseHHbi 


0,006 2,4 EO 2,0 
4,0 6,8 4,0 

0,010 | 2,5(LiOH) 8,7 3,9 

2,8(KOH) 8,0 oie! 

2,5 8,9 3,0 
Poth 4,8 1,3 
3,0 8,0 3,0 

0,015 | 2,5(LiOH) 5,0 2,0 

Cpeax. 7,2 

0,055 3,4 30 6,5 
4,8 20 6,5 
3, 6* A O* sed Oe 


Cnuonw ToOAmUHOK 4 cm 


0,007 Sati) 8,5 2,0 
0,011 0,5 8,0 | 2,8 
Cpezx. One 

0,098 1,8 46 20 


Cnok TOMMHHOH BOAHY Tab- 
uetTKy. Katanu3aTop, npoKka- 
J€@HHBIH pH 500—750° 


0,040 


ee | 3,1 | 


* OnbiIT MpoBeyeH C KaTamH3aTOpoM Co- 
cTapa 37% Al,O3, 63% SiOg. 


Han6ouee BepOATHOH NpHYHHON U3! 
JIOMa KHHETHYeCCKHX KPHBbIX SABJIAe 
CA pa3lmuuHe B JOCTYNHOCTH NOBepx 
HOCTHBIX HM TsIyOHHHBIX (HaxOAAMUXCS 
BHYTpU Nop H MexKy NakeTamu) OOMeH}! 
HOCMOCOOHbIX UCHTPpOB KaTasM3aTopal 
B Takom culyyae H3I0OM OObACHAeTCS 
3aBepILeHHeM HeHTp asIM3alHv NOBepXHO 
CTHBIX WeHTpoB. Mx KOJIM4eCTBO MOH 
onpeflemuTb rpaduyecku. Ecau nopepXx} 
HOCTHbIM H ruryOHHHbI Mp OWecCbl HOHHO) 
ro o6MeHa MpoTeKaloT MoCceOBaTeIbH 
OAMH 3a JpyruM, TO KOJIMYeCTBO MOBepXi 
HOCTHBIX KUCJIOTHBIX WeHTPOB onpeye 
JIACTCA OPAMHATOH U3JIOMa Ap; CCIM K 
IIpoleccbl MpoTeKawT MapasebHO, T 
9Ta BeIMUHHA OMpeyeAeTCA TOUKOH Te 
peceyeHHa MpofomKeHHA BTOpPOroO OTT 
pe3Ka KHHeTHYeCKOH IpAMOH C OCb 
opauHat a’. SHayveHHA OPAHHAT Ap 


a’ mpuBeyenbt B Tabu. 2. UccneqoBanne 


TIpoBeyeHo c pactBopom NaOH u Toambk 
B OTJ@JIbHBIX CYYaAX, yKa3aHHblxX 
Ta6. 2,c pactBopamu LiOH u KOH 
IIpH QocTaTouHo MaJIbIX KOHUeHTpa 
wuax menoun (yo 0,015 N) ona nour 
WeIHKOM HelTpasH3yeTCA MOBepXHOCT 
HbIMH HOHAMH Bosopoya. B 3ToM curly 
yae HaOsioqaeTCA MOCTeOBaTeJbHBI 
mpolecc HeHTpatH3auHH MOBepXHOCT 
HbIX H IvIyOHHHbIX HOHOB BOROposa, u 
CJI€NOBaTeIbHO, BEJIHYHHA Ay ONpeesA 
eT UHCIO NOBEPXHOCTHBIX HOHOB BOJO 
poga. IIpu yBerwyeHuH KOHUeHTpalu 
MleOUH ee OKA3bIBAeTCA OCTATOUHO, 
YTOObI OMHOBPeCMeHHO BeCTH HeliTpauJu- 
3allHiO MOBEPXHOCTHBIX H TsTyOUHHBIX 
MOHOB. B STOM cyIyYae YHCIO NOBepx- 
HOCTHBIX HOHOB ONpeyesAeTCA Be 
Hou a). Us Ta61. 2 BuAHO, YTO WIA He 


IIpOKaJICHHOFO IPOMBILLIJIeCHHOTO KaTaJB- 
3aTOpa KOJIMYeECTBO MOBePXHOCTHBbIX HO- 
HOB BOMOpOfa KaTaslM3aTopa MpH6sH3H- 
TeJIbHO PaBHO 7 M9KB Ha 100 r KaTauu- 
3aTopa, a JIA NpOKaJIeHHbIxX KaTaJIv3a- 
ToposB 3 M9KB Ha 100 r KaTamusaTopa. 
Ja HenpoKameHHOro KkaTamM3aTopa 
coctapa 37% AI.O3, 63% SiO, a=12, 


UTO CCTECTBEHHO, TAK KaK H3BeCTHO, ITE 


KaTamMsaTop coctapa 30% Al,O3, 70% SiO, o6maqaeT MaKCuMaJIbHOM. Kucuor 
HOCTbIO. OH HMeeT HavOouIbllee KONHYeCTBO OOMEHHbIX LeHTPOB Boobme F 


MOB€PpXHOCTHBIX B YaCTHOCTH. 


Jit KOHUeHTpauiH Ujenow oKoo 0,1 N Ha6mojaerca BuAUMOe yBeAU: 


, , 
YeHHe BeHYHH Ay H Ao. ITO MOKHO OOLACHHTS TeM, YTO IPH TAaKUX KOHIeCH: 
TpallMaAx YaCTb MWeOUH PacxXofyeTcH Ha pacTBopeHHe KaTanusatopa (1%) 
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CNEHOBAHHA C pacTBopamu LiOH, NaOH u KOH noxas3anu, uro lipHpoya 
NOUHOTO MOHA He BIMAeT Ha BeMUNHYy ais 


Ha ,CHOBAHHM NOJIYYeHHBIX JaHHbIX OYeBHAHO, YTO HamOoNee MeyeHHOTt 
AAMEH BCero Mpolecca ABAAeTCA Audpysus BrayOb nop. B Touxe nepenoma, 
Cl€ SaBePINeHHA Mpomecca NOBepXHOCTHO!i HeliTpau3alnH, CKOPOCTb OOMeHa 
peleIseTCA TOMbKO Nuppysued Bry6b nop. Takum oOpa3om, MpHuHHoli Toro, 
O ObIIH TOMYYeHBI He MIaBHBIe KPHBBbIe, @ KPHBbIe C H3JIOMOM, ABJIAeTCH 
SKO€ HSMCHeHHeE CKOpPOCTH NpoTeKaHua mpouecca. Takaa TouKa 3peHHs# 
PHIHHY WS JIOMa NOATBep2kaeTCH JaHHbIMH 110 HOHHOMY oOMeHY astOMOcHJIH- 

THOTO KaTasM3aTOpa B [MHAMHYECKUX YCIOBHAX B pacTBope HeHTpaJIbHbIX CO- 
H. B 9ToM cayyae 430M Ha KuHeTHYeCKOli KPHBOM OTCYTCTBYyeT, NOTOMY TO 
olecc HOHHOTO OOMeHa MpoTekaeT IpHOmu3uTenbHO B 102 pa3 MeywieHHee, 
M BPpacTBope mWenoun. Takum xe 06pa30M MOKHO OOBSCHUTD OTCYTCTBHe H3- 
Ma Ha KHHeTHYeCKOH KPHBOH HOHHOFO OOMeHAa aJIIOMOCHJIMKaTHOTO KaTam3a- 
pa, MpoKasleHHoro Jo 1100° u yo 1300°. IIpu temnepatype YO00O—1000° lIpo- 
XOAUT PasJIORKeHHE asOMOCHIHKaTa Ha y—AI,O3 u Myaant (14), KOTOpbIe 
JIMIOTCA Oosee CAGbIMH KHCJIOTHBIMH areHTaMH, 4eM aJIFOMOKPeMHHEBbIe KHCJIO- 
. [pu sToM cKopocTb mpouecca Helirpanu3anun JocTaTouHO MaJla, H H3JI0Ma He 
Omrogaetcn. JIpyrum nojrBep2xjeHHem PaccCMOTpeHHOrO BBIIIe MexXaHH3Ma 
HHOTO OOMeHa SABIACTCH OTCYTCTBHE TOUKH H30Ma Ha KHHeETHYeCKHX KPHBBbIX 
M HeHTpanv3alun W3MebYeHHOTO KaTamM3aTopa PacTBOpoM wesoun (puc. 
IV). Ilocnequee He NosBoAeT OObACHUTS H3JIOM KHHETHYeCKHX KPMBBIX Mpey- 
JIOXKEHHEM O HaJIMYHH Pas NMUHbIX 110 cHyIe KUCOT. 

Hecnegosanusa Jlandopta (1?) noKasprBaior, YTO3aBHCHMOCTb KaTaUTUUeCKoli 
THBHOCTH OT CTeIe€HH OTPaBJeHHA KaTaNH3aTOPOB pacTBOpamMH wesnoueit 
IMCbIBaeTCH JIOMAHOH JIMHHeH C AByMA u3m0Mamu. ABTOp OOpamlaeT BHUMaHHe 
Ib Ha BTOpOH 430M. Mexjly Tem Bo Bcex culy4¥anX Ha KpHBOH HaGmoaercs 
f€ OMHH H3JIOM B TOUKE, KOra KaTamH3aTop NorsoTus 2 M9KB Ha 100 r KaTa- 
3aTopa. QTO XOpPOMlo carmacyeTCA C HAMM pesyIbTAaTaMH JWI’ KaTanu3aTo- 
B, NOABepraBIluxcA TepMHYecKOH OOpaGorke. 

Takum o6pasom, MoxHO MIpHiiTH K Ce_yrorlleMy BEIBONY: yTeM HeHTpasu3a- 
M aAJIOMOCHJIMKaTHOrO KaTaJIH3aTOpa pacTBOPOM IlesOYH ‘MOXKHO werKo 

ObICTpO OMpeyenaTb KOHUeCHTpalvio BHeIWHUX aKTHBHBIX UeHTpoB Ha 
M. CileqyeT yKa3aTb, YTO 3TOT MeTO He MOXEeT ObITh OOM JIA BCeX KH- 
OTHBIX HM OKHCHBIX KaTaJH3aTOPOB, a TOMHTCA JHU B CyYaAX, Korya 
OPOCTH HOHHOTO OOMeHa Ha MOBepXHOCTH H B TvyOHHe Nop cumbHO pas- 
qarorTca. 


MocxoscKHli rocyyapcTBeHHbIt yHuBepcHTeT Tlocrynuso 
um. M. B. Jlomonocopa 2) 1d 
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PH3BHYECKAT XHMH} 


A. A. TPATIESHUK OB 


BJIMAHHE KOHIWEHTPAWWK PACTBOPA JJIEKTPOJIMTA 
(CYJIb®ATA MEW) HA OBMEHHY!O COPBILHIO 
KPHMCTAJIJIAMH SKUPHbIX KUCJIOT 


(ITpedcmaeaexo axademuxom I]. A. Pe6uxdepom 26 I 1957) 


Baio OOHapyxexHo (1), YTO KPHCTAaJJIbI X2XMPHbIX KHCIOT cMOcoOHuBI cop6 
POBaTb KaTHOHbI H3 BOJHbIX PaCTBOPOB CovJleH, IpeBpallladCb B COOTBETCTBY 
UlHe MeTaWIMYecKHe Mba. CKOpOcTh peakUHH OOMeHa B CHJIbHOM cTelrelll 
3aBHCHT OT TeMMepaTYpbI, YTO CBA3AHO, B YaCTHOCTH, C NOJIMMOPMHBIMH TpeBpe 
UCHHAMH KPHCTAJIJIOB KUCJIOT HW BI MAIOWeH Ha HUX rHApaTalueh. Baio ycrano 
JIGHO, UTO OCOSCHHO HHTCHCHBHOE IIPOHHKHOBeHHEe KATHOHOB METAJVJIOB B pelueTk! 
HMeeT MecTO BOJH3H TeMMepaTypbl MwaBJIEHHA KHCJIOTHI. 

B jaHHoH paOoTe u3y4amocb BbI-eseHHe HOHOB BO,Opofa KpucTansma 
JIAYPHHOBOH, MHPHCTHHOBOH, MabMHTHHOBOH MW CTeapHHOBOH KHCJIOT B BO 
HbIX pacTBopax CuSO4 pa3mqH4HOH KOHWeHTpalHH, KOTOpOe OLeHHBAJIOG 
no u3sMeHeHHIO PH c NOMOUIbIO CTeEKJIAHHOFO 9eEKTpOJa MH MaMNOBOTO MoTe 
uuometpa JIII-3. Pactrsoppr CuSO4 c BHeCeHHBIMH B HHX KPUHCTasaMH KH 
JIOT COXpaHAJIMCb B 3aKPbITBIX O1OKCaX IPH KOMHATHOH TemmepaTy 
(t=20°).C wWenbio ycKkopeHHa mpolecca KpucTanmbt KuCIOT (Kamb6aym 
H3Me@JbuaIHCb pacTupaHveM B cTynkKe. KonueHTpallua pacTBopoB CuS 
W3MeHANIAch B Mpesemax 0,0004—0,5 N; mpu sTOM eCTeCTBeHHbIe 3HaveHH 
pH, BosHukatommMe B pe3syslbTaTe THAPONH3a, NEKaIM B Mpegenax 6,0—3, 

Ha pune. | noka3aHbI KpHBbIe 3aBHcuMocTu I’ — KomMyecTBa BbIJeJeHHbI 
H*-noHoB, pacCUHTaHHOrO B 9KBUBAJICHTAX Ha NOJIHY1O HaBeCKy B3ATOH aco 
OT HCXOHbIX 3HaYeHHH pH pactsBopos (ta6n. 1) ama Cye-, Cyy- H Cyo-KUCA 
B pa3JIMYHbIe MOMEHTbI BpemMeHH, Wo 200 cytox. Kpuppie Aa BCeX KHMCJOT Ip 
XOMAT Yepes MaKCHMyM, wJexKamMH upH pH = 4,75, coorpetcTByronle 
C= 0,05 N u 10-KpaTHomy KomMyeCTBY COJIM MO OTHOWeHHIO K B3ATOH Ha 
Becke KHCJOTHI. JIA TpeX yKa3aHHbIX KHCJIOT NOJIOKeHNe MAKCHMYyMa pakTH 
4YeCKH He 3aBHCHT OT AJIMHbI Wel TOMONOTa KHCJIOTbI H OUpelemneTcs mpy 
pofok anexrpomuta (AgNOs, Th(NO3),, Ce(NOs)s). 

IIpu ykopoyennu Wen ToMosora KHCJOTbI BbICOTa KPHBOM, T. e. HHTeHCH 
HOCTb BbIJemeHun H*-vonow pacrer. ITO OOpAcHAeTCH TeM, UTO Tepexoy kK oi 
JI HH3KUM TOMOJIOTaM SKBUBAaJIeCHTeH MOBBILMeHHIO TeMiepaTypbl Int Oone 
BbICOKOrO TOMOIOra, YTO COOTBETCTBYeT TpeXHHM JaHHbm (2). 

IIpeyctapaator ocoObId HHTepec IIPHUMHHI NOABJICHHA MaKCHMYyMa Ha KPHBO} 
3aBMCHMOCTH BbIeleHHA H*-yonos oT KOHUeHTpalun C pactBopa. C Bospé 
cTaHveM Ccyso, peaKUMA, Uyujad mo cxeme 


2RCOOH + CuSO, = (RCOO), Cu ++ HySO,4, 


AOWKHA CHBUTAaTbCA BUpPaBO, XOTA u3MIHee HakoneHHe H*-nonow B pesyu 
Tate THApomuTMyecKkoro pacnawa CuSO4a B KOHIeHTPHpOBaHHbIx pacTBopal 
HB pesyibTaTe OOMeHHOL CopOuMH MOrsO Obl TOPMO3HTb OOMeH. | 
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Ilostomy mepBoe npeqnonoxenne CBOMHTCH K TOMY, UTO B Ooslee KOHNeHTpH- 
)BAHHBIX PaCTBOPaX peakIHA 3aMelIAeTCH H3-3a oOpaTHolt peakuMH pa3so- 
* e 


c. 1. 3apucumocts I’ ot pH AAA KPUCTAIOB NasbMHTHHOBON (a), MapucTHHOBO (6) u naypH- 
HOBOM (6) KucnoT B pactBopax CuSO, 


HUA OOpasyrollerocsd MeHOTO MbIIa. ITO, OHAKO, OMpoBepraeTcs TeM, UTO 
COUOTHBIe 3HayeHua pH, ocrTuraionMecs B pesysbTaTe OOMéHHOM copomuHn 
DACTBOPAX CpeAHHX KOHUCHTPalHli, OKa3bIBaloTCA GOoee HH3KHMH, 4eM B 


Taonuma 1 


weHHA pH B HCXOJIHBIX pacTBOpax CuSO, HW B TeX 2%Ke pacTBOpax mMocJIe BHECeHHA B HHX 
HaBeCKH KPHCTaNJIOB XKHPHbIX KHCJIOT 


TlagqbMHTHHOBAA KHC#AOTA, 


JlaypHHOBaSa KHCIOTA, 
HaBecka m=0,032r 


HaBecKa m=0,025Tr 
Hcx. ZaCy Le 15 cyT. 90 cyT. 185 cyt. Hcx. 2 cy n: Srey ts 54 cyt. 202 cyT. 


3,90 3,03 3,02 3,00 2,86 3,94 3,93 3,85 3,53 3,3 
4,22 3,04 3,02 2,95 2,75 4,27 4,10 3,80 3,44 3,3 
4,47 3,02 2,95 2,87 2,78 4,53 4,06 3,68 3,43 3,32 
4,68 3,20 2,93 2,90 2,70 4,75 4,10 3,78 3,45 3,36 
| 5,00 3,32 2,95 2,87 2,70 5,04 3,98 3,70 3,45 3,30 
5,43 8,43 3,04 2,96 2,83 5,20 4,02 3,98 3,55 3,38 
5 5,32 3,50 3,15 3,05 2,97 5,39 4,12 4,08 3,70 3,52 
2 5,09 3,68 3,29 3,40 3,20 5,65 4,22 4,19 4,02 3,76 
4 Seis Sir 3,47 3,53 3,42 5,82 4,31 4,28 4,19 3,89 
04 5,88 4,04 3,70 3,72 3,65 6,00 4,69 4,52 4,47 4,09 
02 6,00 4,65 HTN!) 4,62 3,89 


TBOPaX HauOovlee BbICOKHX KOHWeHTpalul (rab. 1)*. [ostomy aHomasmio 
[eHHO-COpOMMOHHOTO BbIjeneHua H*-nonoB caeqyeT OObACHUTL HHAYe. 

[pu uccaeqonanun oOMeHHoli cop6uuu BpactBsopax AgNO; Ha MaJIbMHTHHO- 
| KHCJIOTe KOHYKTOMeTPHYeCKHM MeTOJOM HaMH ObLIO HalieHO,YTO SIeKTpO- 
BOHOCTh pactBopa AgNOs; B MepBoe BpeMA NOHMKaeTCA, MPOXOMUT yepes 


* Tlorenunometp JIII-3 o6ecnewnpaeT mo macnopty TouHocTh pH+0,1. 3yecb mpuBogatca 
1eHHA JO cOTHIX Wome pH. OnH He MoryT CUHTaTHCA TOUHBIMH BO BCeX CIyYaAHX, OHAKO BO 
THX CepHAX OFITOB MpH ycToiunBolk paOoTe MOTeHMOMEeTpa OHH, M0-BUAMMOMY, IIpaBHJIbHO 
WyKAalOoT xOJ, H3MeHeHHA pH c KonenTpaunel. 
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MMHUMYM MH lalee HapacTaeT, MpeBblilad UCXOMHOe SHAaeHHe (puc. 2). 3 
yKa3bIBaeT Ha TO, YTO B HepBoe BpeMyx oomas KOHICHTpalua IeKTPOMUTA yO! 
BaeT, OYVCBHHO, BCNeACTBHE MOJIEKY JAP HOU copOu“H AgNOs, HM JIHUIb 0c, 
Toro, KaK B pe3yubTaTe oOMeHa KoMYecTBO H”-MOHOB CTaHOBHTCA MOCTAaTONI 
OOMINHM, 31@<TJOMPOBOAHOCTh ocTuraeT Oovlee BbICOKUX 3HAVeHHH. Orci0; 
cleqyeT, UTO MPH paccMOTpeHHH Mp: 
WeccoB OOMeHHOH copOuHH Ha Kp: 
cTalwlaxX 2KHPHbIX KHCJIOT Halo Cu 
TAaTbCA C MOJeKYIAPHOH copOlue 
STO culefOBasIO MW U3 HalIMX WpexXuHl 
janupx c Th(NOs),. 
MouekyapHax CopOuna WOK 
pacTH C NOBbILMeHHeM KOHIeHTpalll 
3NIEKTPOJMTAa, MOSTOMY YObIIb CK 
0 100 200 mun POCTH BbIereHua H*-nonos Upy 1 
7. BbILeCHHH KOHUeHTpawHH CuSO, M 
2KeT ObITb CBA3AHA C BJIMAHHEM MOU 
KyIApHOH copOunu. CiexyeT OTM 
THTb, YTOTOPMOKeHHe peak Tf 
Gomee BbICOKHX 3HaYeHHAX Couso, HeJIb3A OTHECTH K YMeHbIeCHHIO AKTHBHOC 
pactBopa. I]o-BuquMOMy, OCHOBHY10 powb HrpaeT KMHETHKAa Mpouecca, 3aBUuc 
wad OT BOSHHKHOBCHHA KaKHX-TO NOTeHUMaJIbHbIX Oapbepos. , 
SaflepxKKH Mpouecca BbieneHud H*-vonos caGee BbIPaxKeHbI y HaHOo/l 
KOPOTKHX YTOMOJIOrOB KHCJIOT, CJIeOBaTeJIbHO TIOBbILWeHHe AKTMBHOCTH K 
CJIOTbI, HOJ{BH2XKHOCTH ee MO- | 
JIeKyJI B KpUcTase, T. e. Taoauna 
«PBIXJIOCTH» PelleTKH, COOT- Suauenna pH fia KpucTamm0B cTeapvHOBOH KHCJIO 


BeTCTBYIOIlee MOBbILIeHHIO B pacTBopax CuSO, 

TemUlepaTypb! BbICIUHX TOMO- 

JIOTOB KUCJIOT, YMeCHbIUIAeT C0. C=0,01N C=0,002/V 
JeHCTBHe TOPMO3ALIMX Oapb- Hasecka | 
epoB. ITO Mmpesnowo*wenne ue porelt 

NOATBep KAaeTcA MONOMHH- aS 262 Hac.* HCx. 168 aac. * HOS 116 wac 
T@JIbHbIMH OTIbITaMH, IIpoBe- 

J@HHbIMH C YBeJMUCHHbIMH 


HaBeCKaMM KHCJIOTDI (cTea- 0,0355 4,146] 4,01 |5,20] 3,94 |5,53| 4,0 
punonoit) 8 pactsopax Go- SA [tus] sot [oan] bey [5k] 
flee: ‘BLICOKMX KONIeHTpa= i) 2 ; i ; 
uy, yeM Ta, KOTOPaa OTBe- * YkasaHHoe 32eCb BP€MA OCHOCHTCA K MOCTHXKCHHIO HeKO! 
yaeT MakCHuMyMYy KpuBott poro mpakTHyeckoro mpexesia HsMeHeHHH pH. 

A{H*] = 7(C). 

B ompiraxX, OTHOCAMMXCA K KPHBbIMpuc. 1, ObWwIH B3ATHI MaJsIble HaBect 
KUCJIOT, CooTBeTcTBytommMe 0,000125 r-skB. IIpu ysenuuenuu HapecKkH K 
CJOTbI CKOPOCTb BbIereHHA H*-noHoB, aBMecTe c Tem 4 xoq KpuBolt A[H%] 
=/(C) cubHO W3MeHseTCH M aHOMAJIbHad KpBas.C MaKCHMYMOM lpeppamaer 
B HOPMaJIbHy!O KPUBYtO Hel pepbiBHOro Bospactanusa A[H*]c C. Tpu stom Pp 
CHMKAaeTCH MO TOpaso MeHbIIMX 3HaveHHH, YeM HaHMeHbIUMe JOCTHTHYT! 
C MaJIbIMH HaBecKaMH (Ta6m. 2). Sto BuAHO 3 puc. 3 Wa cTeapHHoB 
KHCJIOTBI (B 9TOM Culyyae Makcumym A[H*] mpu Masoli Hapecke NeEKHT TIpv Mew 
WeH KOHICHTpalMH, YM AA KHCMOT Cyo, Cy4, U Cy). 
coger HaBeCKH KHCJIOTI O3HAYaeT, UTO Ha EMHUUY NOBepXHOcTH CC 

HXOMHTCA MeHbINee KOMMYECTBO acop6up yemoro 
Mero Mpouecc, T. €. YAeIbHOe BIMAHHE cS ce: cHiaaerea, BCG 
OONbINOM MOBeEpXHOCTH COp6eHTa peakWusA ycmeBaeT 3a KOPOTKOe BpeMaA nIpoil 
TOJbKO BMOBEPXHOCTHHIX COAX, O€3 IPOHHKHOBeHHA BIyOb Kpuctausa. [103 
My «3alIMpatollee» JeEHCTBHe aCOpOHpOBaHHbIX AHHOHOB MOUTH He CKa3bIBaere 

[IpoHukKHOBeHHe SEKTPOJHTA B PelleTKY KHCOTHI HavuHaeTca, 1O-BU]MMOM 
c Ooulee NOBpexKAeCHHEIX YacTeH KpucTanna, C HX YrVIOB u peOep, rye ymaKor 
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MOJEKYI KUCJIOTBI MeHee COBepLeHHa H MOJIApHbIe Fpynnbl Sosee AOCTYMHBI 
AIA MONK SeKTpowuTa. Tlo-BuuMomy, ruApaTalunA NOYAPHBIX rpynt Mo- 
M€KYJI KMCOTbI WH afcOopOlWuA Ha HAX 9IeKTPpOMUTAa OCNMAabIMIOT B3AHMOJeliCcTBHe 
MEKTY MPOTHBONOO2KHO HalpaBJICHHbIMH MOJeKYJaMH KHCJOTLI B KpHCTaswe. 
PToMy OcoGeHHO crocoGcrTByeT MOBBIUeHHE TeMlepaTypbl HH yKopouenne len 
omosora. IIpomecc o6mena coctont u3 pala cTaquu; ruypatallua NOMApHbIXx 
“PYM MOJeKY KHCIOTHI, OCMaOeHHe HAM paspbiB CBsA3eli MexKJy NpPOTHBOTO- 


0/0 020 


4 iji--_» 


Puc. 3. Sasucumocts A [H*] or C (a) x or m (6) ana Kpuctannos 
cTeapHHOBOHM KHCJIOTHI B pacTBopax CuSO, 


OKHBIMH MOJICKYJIaMH KHCJIOTbI H AMCCOMMALMA KapOOKCHbHOM PpynMbl C BbI- 
sieHHem H*-nona, 3aMeleHHe MOCceqHeTO KaTHOHOM MeTasuila H OOpasoBaHHe 
OJIEKYIbI MeTAJIMYeCKOrO Mba, BO3SHHKHOBeHHe 3apoObilla KpHCTanmHKa 
blia H ero poct. B cBa3H C STHM BEPOATHO HMeeT OoOsIbUICe 3HAYeHHEe COOTHO- 
jeHHE MapaMeTPOB PelUeTOK KHCJIOTbI H Mba, a TaK%Ke payuyc KaTuOHA, 
MouekyisipHan CopOluHaA MOXeT HATH Ha HEHCCOMMMPOBAHHbIX MOJIeKysax 
/HaHOoslee HHTeHCHBHa IPH HU3KHX TemMepatypax. IIpu nomwumMop@ublx mpe- 
DaWleHHAX KPHCTAJOB, MOJIEKYJIbI KHCIOTHI B HHX, BEPOATHO, MOrYT H3 «]H- 
»POB» Ha KOPOTKOe BpeMA CTaHOBHTbCA «MOHOMepamu». B MOMeHT pas3ppiBa 
1H OcmaONeHHA BOROPOAHOU WIM WHNOMbHOH CBA3H Mex*KAY ABYMA Mo\vie- 
aM KHCAOTHI OHH MpHoOpetaiwr Oobury!o cMocoOHOCTh kK AuCcOuMalHH 
yoOmeny. Ilostomy nomumopduoe lipeBpalenue yckopseT OOMeHHbIC peakunu 
JOMHMO TIpocToro yBeJIHYeHHA BHYTPeHHeH NOBepXHOCTH KPHCTalwa 3a 
eT ero mepectpolixn). 

Tlepexogq cop6unu u3 OOMeHHOH B MOJIeKYJAPHY!O IPH NOBbILeHHH KOH- 
GuTpalun sekTpomutTa HaOMoaICA Ha KemaTuHe (7), OHAKO TIP STOM He yKa- 
HBalOCch Ha TO, YTO MOJIEKYIAPHAA COPOMMA MO2%KET TOPMOSHTb OOMeHHYW. 
@ 3a Bymonmnenve u3MepeHuli anTop BbIpaxaeT OnarogapHoctTb JI. K. Cepe- 
WanuKxopou u B. B. KoncrantTwuoson. 


VWucrutyt dbusnueckoH XHMHH Tloerynusio 
Axayemuu HayK CCCP OA TO7. 


IMUTHUPOBAHHASA JIATEPATYPA 
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Jloxnagn Akagemuu nayrk CCCP 
1957. Tom 114, Ne 6 : 


BHOXHMH, 


M. A. BOKY4ABA u B..-P. TOMOB 


MNPEBPAUWEHHA A3SOTHCTbIX BEWIECTB MPH TEPMHYECKON 
OBPABOTKE YA 


(ITpedcmaeaeno axademuxom A. H. Onapunoim 19 III 1957) 


B uccneqoBaHuaAx Hawel sa6opatopun (* *) Opl0 NOKasaHO yuacTHe aMHHC 
KHCJIOT B OOpa3s0BaHHH aJIbJerHAOB, HMCIOWMX BaxKHOe 3HaYeHHe AIA apOMal 
yaa. 

B nactosmeli paOoTe paccMaTpHBaeTca BONpoc O BIIHMAHHH TepMMYeCKO 
oOpa6oTKH Ha a30THCTbIe BellecTBa B YaliHOM sMcTe. Jia aHanusa Opanuc 
oOpa3lbl Yad, NOJYYeHHbIe C IPHMeHeHHeM TepMHYeCKOH o6paoorTKH, a Taki 
oOpasubl, lepepaOoraHHble H3 TOFO Ke CbIPbA MO CyMleCTBYIOWel TEXHOMOTH 
(KOHTposb). C MOMOLIbIO MHKpoMeToya (*) onpedersca OOM a30T, a TAK 
PpacTBOpHMbIii GeIKOBbIM H HeOemKOBbIi a30T (TaO. 1). 


Ta6auna 14 


Bauauve TepMuyeckoH OOpaOoTKH Ha COfepxKaHHe a3Z0THCTHIX BeWICCTB B YaHHOM JIMCTE 
(B % OT cyxoro Beca) 


PactBopumpli N 


O6pa6oTKa OouHA 


He6euIKO- 
BbIlt 


6eKOBbI | oleHKa 
X 6,25 


Ne o6pasiya 


oom 6euIKOBBIH 


Tepmuyeckaa 1,85 1,40 0,45 2,84 3,0 


44 | Tlo npuuaro# tTexHo- 
JIOrHH 5,05 1,85 1,46 0,39 2,44 2,0 


? ? ? 


* TIo sKyc » HacTOl H apOoMaT yeM BBIMe WH@pa, TEM JIyylie KayecTBO Yaa). 
y , 


Kak MOXKHO BHJeTb H3 JaHHbIX Ta6. 1, 10 cosepxKAaHUIO AB8OTHCTHIX BeIIeCI 
ONbITHBIC H KOHTPOJIbHbIe OOpasllbl OTMMYAaIOTCH MexKAy Cobol Hb Hl 
3HAYHTebHO TO @pakWUMAM pacTBOpHMOorO OeKOBOrO H HeGeKOBOrO a3oTi 

Bumanve TepmMuyeckoli oOpaOoTKH 4am Ha KayecTBeHHbIli H KONHMUeCTBE 
HBIM COCTaB CBOOOAHBIX AMHHOKHCJIOT OCYIIeCTBIAIOCh C MpHMeHeHH 
MeTOJa XpoMaTorpadun Ha Oymare. Vspneyenve aMHHOKHCOT U3 aHall 
3HpyeMOroO MaTepHaJIa MPOUSBOAMJIOCb NyTeM 9KCTparvpOBaHuA MeKOHSMeNl 
yeHHoro yaa 80% sTunoBbiM cnuptom. Jlna xpomatorpaduposanna lip HMeHu! 
jacb Oymara Schleicher-Schill Ne 20438. SkcrpaxT amuMHOKucIOT HaHocHul 
Ha Oymary B BHJe TOHKUX Mos0c AmMHoli 4 cm c paccTosHHem Mexk]y HuMH 2 Ch 
B KayectBe pacTBopiTea NpuMeHsAaCb CMeCb H-OyTAaHOJI—yKCycuast KUCHOT 
BOAa B OObeMHOM oTHOWeHHN 4:1:1. Jaa JyaUuero pa3syeeHuA AMHHOKHC 
MPHMe€HANOCh TpeXKpaTHOe IpolyckaHwe CMeCH pacTBOpHTesel yepes XP} 
MaTorpaMMy. XpoMaTorpaMMbl ONpbICKHBamHch 0,2% PpacTBOpOM HHHTHuApH 
B BOAHONACHIINeHHOM n-OyTaHone. Ujentupukauua amMHoKucnoT ocymed 
BIANACh C MOMOMbIO MeTYHKOB H OOpaOoTKOl cnelluuyecKuMU peakTHBA 


Kak B OMBITHBIX, TaK H KOHTPOJIbHBIX oOpasiax Obwiw OONapyxKeuHbI cre- 
WYIOULMe AMMHOKUCNOTHI: JIM3HH, THCTHAMH HW aprMHHH, CepuH, acnaparMHoBaa 
‘HcNOTa, TIyTaMHMHOBad KUCJIOTA, alaHWH, TeaHHH, Bang, (benusaiannn, 
eliluuer. Xpomatorpammpl (puc. 1, Ha BKJeliKe K cTp. 1292) cpuyerenbcTByIOT 
P TOM, YTO NO KaY€CTBeHHOMY COCTaBY CBOOOJHBIX AMMHOKHCJIOT Yali, Novry.- 
CHHbIM C NPHMeHeHHeM TepMHYeCKOli OOpaOoTKH, H KOHTPOJIbHbIM 3aMeTHO He 
)asJIMuUaroTca. 


La Onriiy dee a 


BJIMAHHE TepMHYeCKOH OOpaOoTKH Yam Ha cosepxKaHne CBOOOAHBIX AMHHOKHCAOT (9KCTHHKILAA 
i MCTAHOJbHOO 9/1OaTA AMMHOKUCJIOT Moce peakMH C HMHTHApHHOM, A = 580 my) 


i lg 1 ra 

| CUE Oe oe FS 

i: ee Re | 55 : 

. | ize] (a 3} 5 ee) 
.S O6pa6orKa zi = = &5 a8 q & St S = 
| & & a 

‘8 S oeo ae Ss I a 5 = a 
Fg pee oO 33 Ba 5 o os o oO 
z Gq La Oo <a 4 a <x & ise) Ce) ay 


'3.| Tepwuuecxaa | 0,027] 0,030] 0,062] 0,080] 0,120] 0,400] 0,380] 0,050] 0,040] 0,054 


‘4 | Tlo IIpHHATOH 
texnonorun | 0,027) 0,040} 0,060] 0,080} 0,110] 0,100] 0,385] 0,050} 0,030] 0,040 


Js KOMMYCCTBEHHOTO oMpejeseHHA CBOOOAHBIX AMMHOKHCOT TOABHB- 
uvecaH Nlocyle OMpbICKHBaHHA PaCTBOPOM HHHTHAphua OTAeMbHbIe OKpallleHHble 
{OJIOCbI XPOMATOrpaMMBI BbIpesaJIHCb H 9IIOHpoBaHcb 50% MeTHJOBbIM CIMp- 
OM. OOaTbl KOJIOPHMeTPHPOBaIHCh B oTOIIeKTpoKoNOpuMeTpe POK-H-54 
(pH JuMHe BOTHBI 580 Mu. 

V3 1pHBeseHHBIX B TaOs. 2 JaHHBIX BHAHO, YTO TepMHYecKaN OOpaboTKa OKa- 
‘BIBACT OMpeeseHHOe BJIHAHHeE Ha TpeBpalleHHA CBOOOAHBIX AMHHOKHCJIOT 
an. Bomee Bbicokoe cojlepkanHe OTJebHBIX AMHHOKHCJIOT — a HMeHHO 
epuua, YJyTaMHHOBOH KHCJIOTHI, PeHHMalaHHHa, JeHWMHOB —TOBOPpHT oO 
OM, TO B Cayyae TepMuyeCKOH OOpaOoTKH pa3BHTHe OKHCJIMTeJIbHBIX Ipo- 
CCOB He 3aXOJUT Tak JlasieKO, Kak pu OOblmHOH dbepMeHTaluH. OO sTomM xe 
BHUJICTEIbCTBYeT CpaBHeHHe COJepKaHHA CBOOOMHDIX AMHHOKHCJIOT Hemocbep- 
ICHTHPOBaHHOTO 4a C YaeM, NOJYYeHHBIM IpH NOMHOM 5—6-yacoBonh bepMeuta- 
uu (Ta6s. 3). 


TaOauna 3 


Sonepxanne CBOOOTHEIX AMHHOKHCJIOT B HeodepMeHTHpPOBaHHOM Yae H B Yae, NpolesWeM 
Fomuyio depmentaumo (9KCTHHKUMA MeTAHOJbHOTO 9/1K0ATa AMHHOKHCIOT NMoce peakiHH 
C HHHTHApHHoM, A=080 my) 


a F] 

Ss La} 1a i>] 

oa Tope! =f 22 On | 

ire soo et Ho ZO cI 
| 8 ee a ALB SS 5 Kc] 
re] oe Se me) So bo} os ion] 
Q Box ACS Ss a | S| g fy S S 
Ds 620 x ns F] Oi S I S| s S| = 
3 ae s &G 5 5 is 3 a 5 z = 
Meese’! 8 | 88.0 So es) Fs 5 om eg Re Seat He 
4 |hess iS ear O aa aa < a ea} o = 


444 2 | 0,030 | 0,050} 0,090 | 0,105 | 0,130 | 0,127 0,410] 0,070] 0,070 | 0,054 
447 5 | 0,032 | 0,035] 0,082 | 0,107 | 0,145 | 0,134 | 0,420] 0,070 | 0,060| 0,040 
Wd 
» Kax pugno u3 Tabu. 3, HeqopepMeHTHpOBaHHbIM Yali MO COfep2aHUlo CBO- 
{>MbIX AMMHOKHCHOT OTMMYAeTCH OT Ya, MpoMeAMero NOMHyIO (epMeHTalu: 
U2pppili cosepxuT Oompule THCTHAMHA HM apruHuna, CepHHa, tpennalannna, 
imunos. UnrepecHo OTMeTHTb, YTO HMCHHO STH AMHHOKUCJIOTHI B pesysJbTAaTe 
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OKHCAHTebHOrO. J[e3aMHHApOBaHHA aloT IpHATHO TMaxHyUwe aberv 7b 
BUIMAOMMe Ha apomaT uaz (°). 

STHM, OUeBHHO, H MOXKHO OOSACHUTb TO, YTO TepMHYecKaA OOpaboTKa ait 
HOrO JIMCTa JlaeT HaH6obWUIuH sddeKT MPH MCHOJIb3OBaHHUM B KayeCTBe HCXOJ 
HOTO MaTepvala HeodepMeHTHpOBaHHOTO yas. 


Uucrutyt 6voxumun um. A. H. Baxa Ilocrymuao 
Axaylemuu HayK CCCP 18 III 1957 


UWMTHPOBAHHAA JIMTEPATYPA 


1M. Boxyuasa, B. Ilonos, JAH, 99, 145 (1954). ?M. Bokyuasa 
H.C xo6eaeBpa, Buoxumna, 22, Ne 3 (1957). 7M. Boxyuasa, H. CkoOenesa 
TAH, 112, 896 (1957). 4A. Benosepcxunh, H. Wpockxypaxos, IIpaxruyecko 
PyKopogcTBo no OvoxumuH pacteHul, M., 1951. °&° M.Boxy4asa, BuoxumuyeckHe OCHOBE 
NPOH3BOACTBAa WaO-4¥a H 3emeHOTO KUpMuuHOrO uaa, M., 195d. 
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Jokaayn Akagemun nayx CCCP 
1957. Tom 114, Ni 6 


BHOXHMH $1 


A. A. JIEHHCOBA u A. JI. 3AWJIEC 


AMHHOKUCJIOTHbIN COCTAB ®PAKUMM KOJIJIATEHA 
MOPCKOH CBHHKH 


(IIpedcmasaexo axademuxom A, H. Onapuneim 28 III 1957) 


KonuareH mpefctapssaet co6oli MHorotbasHy10 H MHOTOKOMMOHeEHTHYIO CHCTe- 
MY, CCHOBHBIMH COCTABJIAIOUIMMH KOTOPOli ABJIAIOTCA KOJWIACTPOMHH H IpOKOUI- 
maren (7, ”). 

AMHHOKHCJOTHBIN COCTaB KOJIaCTpOMMHa He H3yyascA, a MpoKosarena 
olpeyeisica HeoqHOKpatTuo (*°). OqHako Nobili AMHHOKHCOTHBIM CcocTaB 
ppakWui NpoKoOsNarena MOCMeAOBaTeIbHO OTeJICHHBIX 9KCTparupoBaHHeM IYT- 
paTHbiM OydepoM WH yKCycHOli KHCIOTOH He onpeyensnsaca. Kompat nu Antony 
TIPHBOAAT JaHHble NO COfepxKaHHlO OKCHIPOMHHA B MWpoKOJIareHe, WocweqoBa- 
TeJIbHO 9KCTParMpOBaHHOLO M3 KOXKH JATYWIKH HW KpOMUKa, IpHyeM TepBble WH 
PbI OTHOCATCA TOJIbKO K TpeTbel BbITAxKKe (°). B. H. Opexopuy ykaspipaer, 
4TO IIPH MOCeAOBAaTeJIbHOM SKCTParHpOBaHHH WpoKkoareHa B MepBbIX Tpex 
ppakWuAXx THPO3HH He OOHapyxXHBaeTCA, HAYHHAA C YeETBEPTOH NOABMAAeTCA TH- 
posHH (°). OTH JaHHble IpHBOAAT aBTopa K MIpeMNOOKeHHIO, ITO B KOE HapsAyy 
C IpOKOJIMareHOM H KOJIareHOM CyIeCTByeT PA MpOMeXKYTOYHBIX OeIKOBbIX 
cbopM, MepexoAaWux OT MpoKOJJareHa K Koareny. Hamu Bo Bcex PpakuuAax 
MpokoJareHa MOPCKOH CBHHKH (HaYHHaA C NepBoli) OOHapyxXeH THPOSHH. 

JlauHaa padota MocBalleHa HCCeOBaHHIO AMHHOKHCJIOTHOFO COCTaBa KOJI- 
JacTpOMHHa H IpoKOJIareHa Mp MOCeAOBATeJIbHOM BbIAeeHHH STHX OeJIKOB 
M3 KONareHOBOrTO KoMMviekca. DpakUHOHHpOBaHHlo MoBepraica cpequHnH 
‘cmol KOXKHOFO MOKpoOBa MOpCKOli CBHHKH. Pa3yeueHHe KOJIJIarTeHOBOrO KOMILJIe- 
KCa Ha efO COCTABJAIONIMe MPOHSBOAMMOCb MYTeEM MHOTOKPaTHOLO SKCTParHpoBa- 
HMA WuTpaTHpim Oydepom pH 4,0. JmurenbnocTb Kaxkoro SKCTparMpoBanuA 
48 yac. Ilocme nocmeqHeH BbITAXKKH MpoOKOJIareHa OCTATOK HarpeBaJIcCAH pH 
50° B reyenue 1,5 vac. IlomHoTa oTAeNeHHA KOJACTpOMHHAa OT TpokosareHa 
onpeseisacb PeHTTeHOCTPYKTYPHBIM MeTONOM (10 OTCYTCTBHIO WIM CHJIbHOMY 
ocma6eHHIo HHTepctbepeHUMOHHOTO KOsIbIa, COOTBETCTBYIOWerO paccTOAHHIO 
B 2,9 A). 

B KaxkJOli BbITHKKe MpOKOMNareH ocaxasica 5% pacTBopoM coun. B Jasb- 
HelUeM COIb OTMbIBAaCb BOJOH. CoqepxKaHve MpPOKOJMareHa B WHTpaTHbIX BbI- 
¢ TaKKax Malaer oT Ppakunu k ppakunn. Ilosromy uA onpeseeHuaA AMMHOKUC- 
‘gjlOoTHOrO CocTaBa — B TeX Cly¥aAX, Kora OeKa Oblw10 HeAOCTATOUHO, HECKOJIbKO 
BBITSDKeEK OOBEAHHAMOCL B OMHY rpynmy, a HMeHHO: I-A HM 2-4 BHITAMKKH HCCIE- 
JIOBAJIMCb CAMOCTOATEJIbHO, 3-4 H 4-A CMECLIMBAJIHCb BMeCTe U ObIH B MaJibHel- 
mem HasBaupt III mpaxuuelt, 5-1, 6-a u 7-” coctapuau PpaKkuuto IV, a 8-4, 
9-a, 10-a u 1l-a — dpaxunio V. 

AMHHOKHCIOTHBIM COCTaB ONpeesAJICA KOJIMYCCTBEHHO MeTOJOM pacmpese- 
| nuTebHoli xpomatorpadun ua Oymare. B ocuoBy Obl B3AT OMHOMEPHbIIi HUC- 
xomamuli cnoco6, mpeqmoxenuplt B. Kelinom (“), c HeKOTOpbIM H3MeHeHHeM, 
| Ina uccneqopannii Opa ucnob30BaHa Oymara Batman 3 MM, B KauecTBe pac- 
“TBOPHTe/IA IPHMeHsAaCb CMeCb, COCTOAMaA U3 A-OyTaHO/a, YKCYCHOH KMCJOTHI 
vu Boy (4: 1: 1). Tpoasuresem cnyxus 0,1% pacTBop HHHrMApuHna B BOOHA- 
| CbINIeHHOM H-OyTaHoue. B aHHOM pacTBopuTese CepHH C rAMKOKONeM, TiyTa- 
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MMHOBasd KHCIOTa WH TpeOHHH UMeloT OnH3KHe 3HayeHHA Ry M OSTOMY TIJOXG 
pa3yjeamsorca (puc. la). B cBa3M ¢ 9THM MBI, Hapayly C OyTaHoJIOM, IIpHMeHH, 

TakxKe B KavecTBe pacTBOpuTeA eHow (TemnepaTypa kunenus 181°), HacINer 
HbIli OybepHolt cMecbh pH 12,0. Bymara, Ha KOTOpOH pasBuBasacb XpoMaTOrp 


Puc. 1 XpomatTorpamMbl B cucteme H-CyHgOH—CH3;COOH—H,O u muxpodororpamma; as 
PHApON3aT KOMMAareHa MOPCKOM CBAHKH HW MOJeJIbHOK cMecH MeTUHKOB; / — rHzpomHsaT KOvIa- 
reHa MOpcKOH cBHHKH, // — MOJeubHaA CMeCb MeTUHKOB; 6 — MHKpooTorpamMa XpoMaTO- 
rpammpl J; / — oxcnM3nu, 2 — usuH, 3 — apruuun, 4— acnaparuHoBasn KucsoTa, 6 — cepHH+ 
-+ PAMKOKOJ, 6 —rulyTaMHHOBaA KucmoTa, 7 — TpeoHHH, 8 — asanun, 9 —nponmun, 10 — Ba- 

mHH, 11 —Meteonun, 12 — denusananun + netuHH ; #1 


Puc. 2. XpomatorpaMMsl B ceHone, HacbIMeHHOM GydepHoti cmecbi0 prt 4250; 
O6o3HayeHHA Te Ke, UTO Ha puc. 1, KpoMme Toro: 5’ — cepuu, 5” — ravkoxou, 
13 — TuposuH 5 


Ma, MIpe{BapUTeNbHO TAKE NPOMMTbIBAIaCb TEM 2%Ke COCTaBOM OyepHoli cMecH. 
B 9Tux YCOBHAX BbIMeYKasaHHble AMMHOKUCJIOTHI HMEIOT Pe3KO pas HYAaIoONMecA 
Mexyy Cobol sHayeHua Ry HW NosTOMy JierKO pasqemsioTcs. OctambHble aMuHo- 
KMCJIOTbI HMeIOT OIM3KHe 3HAUeHUA R;, HW ULYT ChAOWHOM Nosmocot B KOHI€ H2K- 
Hero (ppouta (puc. 2a) (8). Jaa KoumuectBenHoro onpegeneHHa Ha Oymary Ha- 
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OCHIaCb Kallis MOebHOH 
*Me€CH, COCTaBJICHHOH H3 CMeCH 
{MCTbIX AMHHOKHCJIOT, KOJIH- 
[ECTBEHHO€ COOTHOUICHHe KO- 
OpbIX NOAOHNpPasocb Takum 0O- 
)430M, YTOOb! OHH COOTBeTCT- 
OBaJIH HX COJepKaHHio B Uuc- 
;MeyeMoM Oeuke. PassButue 
poOMaTOrpaMMbI LrHypouusata 
eka HW MOJeIbHOM CMeCH HJeT 
‘MHOBpemenHo. IIlpospnennas 
|pomatorpamma (pororpadnuec- 
MM IIyTeM TepeHocusiach Ha 
poronacTHHKy. B orTsuuue or 
yeroyia B. Ketina u qpyrux me- 
MOB, HCHOJb3YIOWIMX TOT *e 
PHHUHN, CbeMKa Oblia 1poH3- 
exeHa B IIpOXOjANleM cBeTe 
10 APpyrHM MeTOJaM OHA TIpo- 
3BOJHTCA B OTPaxXeHHOM CBe- 
2). Ilo HammumM JaHHbIM, B9TOM 
myyae ouyyarwrTcaA smyuHe 
e3YJIbTaTbI, OCOO€HHO B OTHO- 
(CHHH TeX AMHHOKHCJIOT, KO- 
pble BXOJAT B cocTaB OemKa 
HeOObIUHX KOMMYeCTBAaX. TTo- 
ATHB XpOMAaTOrpaMMBbI Ha (po- 
/AaCTHHKe (POTOMeTpHpoOBal- 
a Ha CaMOperHcTpHpyronleM 
ukpodotometpe Tuna Moss. 
mpeqeseHHe HHTeHCHBHOCTH 
OUepHeHHA ATeH MpoOBoAH- 
0Cb B HHTerpasIbHOH (bopme 
YTeM H3MepeHHA Moma nA- 
2H Ha MUKpodotorpadun (pue. 
6 u 26). IInomayu usmepa- 
MCb IlJIaHHMe€TPOM; B TeX Ke 
P1ydaax, Kora Moab Oba 
aja W olHOKa WwaHuMerpu- 
|2CKUX H3MepeHHH — BeJNKa, 
4a ompesesanacb B3BeLIHBa- 
M€M KaJIbKH, NO MwOMalH B 
JYHOCTH COOTBeTCTBYIOMLeH 
momayqu maTHa. OTHomenne 
momlayeH AMMHOKHCJIOT UccwIe- 
yemoro OenKa H MOJeIbHOU 
MeCH YKa3bIBalio Ha KoOvIMe- 
‘BO JaHHOH AMHHOKUCJOTHI B 
omke. Jina Kamwyonw dpakWHHu 
IMO MOmyyeHo 7—9 xpomato- 
)€aMM, UTO Maso HaM_ BO3- 
KHOCTb YCTAHOBHTb TOU- 
CTh MOJYYCHHBIX pe3yJbTAa- 
’B 110 cnocoOy HaHMeHbUIMX 
BayipaToB. 

{ OxcumpoHH onpeyenaica 
pylenbuo KOJIOPHMeTpHYeCKH 10 
story Helimana u JIoraua (°). 


TaOmuna 1 


AMHHOKHCJOTHBIM CocTaB (pakUH KOJareHa MOPCKOH CBHHKH 
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TucTuquH HaMH He onpejeuAJica. 

J\1a onbirop ruf{pomu3 Geka nposogusca c 6 N HCl B 3amaaHHbIxX aMnyuJé 
B Teyenue 6 vac: mpH 125 + 1°. 

Jl oJHoro onpetenenua Ha Oymary HanocusmH 0,0472 mr ruf{pouJIM30BaHHol 
OeKa. 

Pe3yabTaTbl ONBITOB NoKasauH (Ta6a. 1), YTO KaYeCTBEHHbIM COCTAaB OTJeUI 
HbIX (pPpaKUMH OMMHAKOB, OHAKO KOJIMYeECTBEHHO OHH pa3JIMyalOTCA Apyr 4 
Apyra. CopeplieHHo HeOKHaHHbIM AIA HAC ABHJICA TOT PAaKT, YTO AMHHOKUCAO 
HbIM COCTAB IpOKOJWIareHa MeHAeTCA OT (PpakUMA K pak, NpHyeM 9TH Hi 
MCHEHHA HyT He MOCTeMeHHO, a YaCTO MpOXOAAT Yepe3 MHHUMYM HJIM MaKC) 
MyM. Tak, HalpyMep, B Culy¥ae NpOJIMHa MHHMMAJIbHOe KOJIHYCCTBO ero COE! 
*KuTCH BO I] mpakunu (uu III, ecm comepwanue eFO OTHOCHTCA K CyXOMy OCTAl 
Ky), 34T€M HauMHaeTca NocTeneHHbIH poctT. B cilyyae OKCHIIpOJIMHa MbI HMeG 
oOpaTHoe ABJIEHHe: MaKCHMaJIbHoe CogepxKaune B III m@pakuuu, IpwyeM KOJI 
CTBO OKCHIpOJMHa B STON pakUHH 3HaYHTeIbHO OovIbIe, YEM B HCXOH 
Komarene (11,1% no cpasnenut c 9,1 qua KONMareHa B NpowenTax K OOmIe 
asOTy). 

To 2Ke CaMoe HMeeT MECTO H B Cuy¥ae aCHaparMHoBol KuCJIOTHI. Heoqunak' 
BOe KOJIMYeCTBO AMHHOKHCJIOT B OTICbHbIX (PPaKUMAX MpOKOMMAareHa JIMA 
HaC BO3MOXKHOCTH COMOCTaBJIGHHA AMHHOKHCJIOTHOFO COCTaBa pOKOJIMarena | 
KOuIacTpoMuHa. Tak KaK B KOJIIareHOBOM Komiuiekce okos10 80% mpuxogur 
Ha KOJIIaCTpOMHH, TO COMOCTaBJIeHHe COJepxKaHHA AMMHOKHCJOT B KOMMACT; 
MHHe HM KONNareHe ABJIAeCTCA MaslOXapakTepHbIM. OjHako H B 3TOM CJly4ae 
OOHapYXKUJIH B KOJACTPOMHHE MeHbILe OKCHNPOIHHA WH IH3HHAa HM OOsIbIUe Ie 
WHHa WU (eHHanaHuHa, YeM B KOsareHe. BecbMa unTepecHo HaOmO,eHk 
corslacHO KOTOPOMY J\IH H€KOTOPbIX AMMHOKHCJOT Ip Nepexoje OT nocwiequ 
(ppakUHH MpoKoslareHa K KOJMAaCTpOMHHY HaOsOfaeTcA CKaYOK B COJepxKaH 
WaHHOH aMMHOKHCOTH. Hanpumep, B calyyae apruHuHa MpoucxoAuT Majlen 
cogqepxanua oT II] k V bpaxunu (16,2% B III, 15,7% BIVu 11,6% BV pa 
HH), B KOJIIaCTpOMHHe Xe COfepxKaHue STON AMMHOKHCJIOTHI BHOBb BO3pacT 
(15,0%). Stor tak c Hallie TOUKH 3PCHUA MOXKET CJYXKUTb B HEKOTOPOH F 


NeHH MOATBepxKAeHHeM MHOromasHOCTH KOJJareHa, OOHapy2xXeHHOH HaMu 
Hee (pH3H¥eCKHMH HM THCTOXMMHYeECKHMH MeTOjamyH ('). 

Pa3IM4HA B AMHMHOKHCJIOTHOM COCTaBe JIA pa3HbIX PpakUNH mpoKossare 
MOryT ObITb BbISBaHbI PasHUHbIMH MpHyMHamMu. HencceqoBaHHOCTb coctTa 
OTJebHbIX (pak B OTHOWICHHH COJepxKaHHA B HHUX MYKONPOTeHAOB, 0 
CaxapHOB UM Ap. MemaeT 3aTPYAHUTeIbH‘IM OOcyxXeHHe STHX Pe3yJIbTATOB 
TpeOyer JONOMHHTeEIbHOH SKCHePHMeHTAaIbHOH pacmuimppoBKu. Takoro po 
paOoTa MIpoBOsUTCA Ha pasHbIX MaTepHamax (KpbICHHaA KOKA HU Jp.). 

QJEKTPOHHOMUKPOCKONMYeCKaA CTPyKTypa OTJeIbHbIX pakunH, noc 
BaTeJIbHO OTJeJICHHbIX IMTpaTHbIM OydepoM, Takxke HeosuHakoBa. B mepB 
WBYX-Tpex (pakUHAx pH oOcaxkKeHHH MpoKOJareHa OOpasyorca NosocatTi 
(buOpusai (puc. 3a Ha BKeHKe kK cTp. 1301), B mocnemqyrouux dpakunaXx 
OmtofaeTCA MHOTO HeCTPyKTYpHpoBaHHOrO MaTepuana (puc. 36). Takum op 
30M, OTJEJIbHbIeE (pPaKUHH MpOKOMNAareHa OTMMUAIOTCA MeKLY CoOol He TOMb 


HO AMHHOKHCJIOTHOMY COCTaBY, HO M HO CTpyKType, ompeylensemoli seKTpC 
HbIM MHKPOCKOTIOM. 


Tentpambubiit Hay4Ho-HCcreqOBaTeIbCKHH MHCTHTYT Tlocrynuo0 © 
KOXKCBEHHO-OOYBHOM MPOMBILWIeHHOCTH Oo IIT 195% 
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PEOJIOLH A 


B. C. BOPOMMHOB 


NEPBbIE HAXOJKH ®AYHbI B BEPXOJIEHCKOM CBHTE 
(IIpedcmaeaexHo axademukom C. H. Muponoseim 3 II 1957) 


JJo 1954 r. necrpouperuaa cepa ycuoBHoro BepxXHero KeMOpus, LIHpoKO 
acHpocTpaHeHHad Ha lore CuOupcKol NaaTpopMbl, CuuTaslacb (bayHucTHecKU 
e-OXapakTepH30BaHHOH. ITO MHeHHe OCHOBBIBaAJOCb Ha TOM, YTO MOLMLHbIe TOJI- 
MM KPaCHOUBeTOB OOBIUHO COBePIIeHHO JIMINeCHbI OPraHHyeCKHX OCTATKOB. 

3a mpegenamu Hpxyrckoro amputeatpa B U3BeCTHAKAX, pexke NMecuanuKax 
ryiMHax BepXHero KeMOpHs paHee Obla coOpaHa cKyqHaa cbayna Lingula, 
Ybolus, KOMMayKOBBIX racTpomog Hu Bosopocsm (?). BmMecre c Tem Ha Anrape 
'c. Boryuanbil, B CaMbIX BepXaX BepXHero KeMOpnsa, MOA cmOAMMH OpoBUKa 
fanrapeniamu A. I. Bonorguy u K. B. Kopgs (4) spiasunu Oompuioe pasHoo6- 
a3uve MeJIKOKOJOHKOBBIX CTPOMATOJIMTOB C TpeKpaCHO BbIpaxkeHHOli MHKpO- 
TpykTypol. Bmecte c CHHe-3eJIeEHbIMH BOJOPOCIAMH ObINH OOHAPY2KeHbI MIUIAH- 
fm U peBuetiMe MpeAcraBuTeH FOMOBOHOTUX U2 Tpyllbl MHKCOXOAHHTOB. 
akOHell, Ha neBom Oepery [loqkamenHolt Tyuryckh, B 3 KM Bbllle pu. byapet- 
bl, MexKAYy pakTopuamu Balixur u Tlonmuryc, reonor M. A. Llaxnoscxul B 1953 r. 
allleJI B TEMHO-CepOM OHTYMHHO3HOM H3BeCTHAKe KpaHHAHH HU XBOCT TpHJIOOHTOB 
JOBOTO pOa, BecbMa-O1M3KOrO K BepXHeKeMOpHlickomy Crepicephalus Owen 
mpexenenne H. B. Ilokposcxo, 1952). 

Pa3pe3 oTJOXKeHHH MeCTPOUBeTHOH CepHH HW KOHTAKTHPYIOUIMX C Helo TOMI, 
mipeyenax JJeHo-Anrapo-OKuHckoro MexKypeubA XapakTepusyerca cywle- 
FVIOWLMMH OCaKaMH. 


Opzopun Yorpxrytekaa cButa (Qj) 


Cperuible H3BeCTKOBbIe H JOJIOMHTOBbIe KBapleBble NeCYaHHKH, HHOTa KO- 
OCMOHCTHIC, OOJIHTOBbIe JOJIOMHTOBbIE H3BECTHAKH, BOOPOceBble, C Oploxo- 
OrMMM HM TvieyeHoruMuH MoJrocKkamMuH. Ha Jlene, B HMKHeH YacCTH pespesa, 
BHHUOBOHOCHBIe BOJOPOCueBbIe JOJOMHTO-H3BecTHAKH. Monuoctb 200—300 m 


Bepxuui kemOpuli.Bepxoneuckaan cBpurta (Cms) 


| BepxHaAa NectaHomMepreaAbHadA H3SBECTKOBAA NOX 
BuTa (Cm3). KapquHCKHH FTOpU3OHT. Ha Oxe u Anrape 
BepXneli TpeTH ropH30HTa MepecmavBalolveca Cepble H 3eseHOBATO-CepELle, 
exe KpacHoBaTo-Oypble MeJIKO3ePHHCTbIe NecuaHuKH H MeprevIM C TOHKMMH 
}pocofiKaMH U3BECTKOBUCTHIX MeCYaHHKOB H pe3KUM 3allaXoM OHTYMa; B Cpey- 
eli UacTH KOPHYHEBO-KPaCHble aJIeBPOJMTbI H MeAKO3eCPHUCTbIe TOHKOCJIONCTHIC 
becuaHHKH; B HWKHell YaCTH KpaCHOBaTO-Oypble HU 3eJIeEHOBATO-Cepble H3BECTKO- 
fucTble necuaHuKH H TeMHO-KOpHuHeBbie MepresH. Ha Jlene MeyucTble u3BecT- 
OBbIe MeCYaHHKH, MeCUaHHCThIe OOJIHTOBbIe H3BeCTHAKM, BHYTpHpopMallMon- 
ble KOHTMOMepaTbI HW CBeTJIbIe MepreH. .... - MouHoctb 30—180 m 
P CpequHAK, WpCHMYMecCTBEHHO Nec¥ aHHKOBAA NO 
Buta (Cm). PoTHHCKH H# ropu3so0uHT (Cm), Kpacnoupernpie 
Ipeque- HW MeuIKO3epHHCTHIe, KOCO- MH HarOHaJbHOCJIOHCTbIe MOJMMHKTOBbIC 
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necuaHHKH C H3BeCTKOBbIM IleMeHTOM, TOHKHMH TpocsowkaMM rumca U WOK 
slaHO-KOpHYHeBEIX Mepresieli. B OKHHCKOM paspese peKHe JMHSbI H3BeCTKE 
Boro rpyOo3epHucTOrO MecuaHukKa C TambKOH KpeMHeH M rpaHHTa UM MeJIKHN 
OOJIOMKaMH KBapII-CepHIMT-XJIOPHTOBbIX CJIaHIeB U atppysHBos. OOnJbHbI mp 
CNOMKH BHYTPHPOpMalMOHHbIX KOHTIOMepaTOB C MeJKOH MJIOCKOH raJibKC 
Mepresel. XapakTepHbI TpelUHHbI yCbIXaHuA, NepekpecTHaAa pa6b, cuedbl TY 
YeHHA Wa. ap » gee ve ew @ « & Momupoctse90—lee 


Muxatinosckuh ropu3so0nT (Cm), TonKonepecnoeHHp 
KPpaCHO-KOpM4HeBbIe H 3esIeHOBATO-Cepble TOHKOSePHUCTbIe H3BECTKOBBIe ee 
HUKH HW Mepresu, C peAKHMM HeOOJIbLIHMH TpelMHaMU yCbIXaHHA HW Mpocso 
KaMM BHYTpHopMallMOHHbIX KOHTOMepaToB. . . . . Momocth 70—180 

YcTbTadbK¥HCKHH ropH30HT (Cm), OOnmHO KoCcOCIO! 


CTHIe TOJCTOMMIUTYAaTHIe GypoBaTO-KpacHble H OypoBaTO-pO3sOBble NOJIMMHKTOBE 
llecdaHHKH C H3BeECTKOBbIM I[eMeHTOM, UpHoOperarouiue pH a ae 
CKOPsYMOBaTyIO OTJeNbHOCTb. ToHKHe MpocioHKH MepreseH, apruJJHTC 
M BHYTPHcOpMalMOHHBIX KOHTMOMepaToB. TunmMuHbl wupoKHe (S—25 cm) Tpt 
niitinr yebianiia 29S {ko a QO RTE, POASEO? Sas IiGainoet eC mm 

HuxXHAA runcoBoMepretbuHand MoAcBuTa (Cm 


Tunconocuuk ropu3sourT (Cmi4). Kpacnpie HW 3eeHOBaTO-Cepb 


Mepreid, MepreHCTbIe apYHJIJIMTbI, TvIHMHbI MW H38BeCTKOBbIe TNeCdaHHK 
C JHH3aMH, MpocioAMH UM wacTaMuM rulca, OTCYTCTBYIOWMMMH B paspes 
Ha’ JICHC, oe seyrey eo nae eho cena cece peien tin @yan he pe AOUOC Tiel eer 


Cpequuh kKemOpuH (Cm) 


| 

| 

IlecTpouBeTHHH Fropu30HT (Cmi—??). TlenenbHo-cepbit 

CBeTJIO-3CJICHbIC, BHIMHEBO-JIHJIOBbIe H PHOJETOBbIC MepreJIH, PJIMHbI H Mepredi 

CTbIe aprHJIMTbI; Cepble, 3eeHOBaTO- H 2KeJTOBaTO-cepble H3BeCTKOBHCTHI 

leCuaHHKH HW TIMHHCTbIe AOJIOMHTHI C JIMH3aMH Tulica MW MupuToM. B noxomeE 

MeCT@€MH BKJIOUCHHA JOJIOMHTa HM KpeMHeH. . . . . MomHocTb 080. 
@ayna, HalieHHaA B BEPXOJICEHCKOH CBHTe, XapaKTepM3yeTCA CpaBHUTeJIb 

pasHooOpasHbiMu rpyunamu. B 1955 r. Bo BpeMA OAOUHOTO Maplupyta ¢ 
Kauyra 4o mopta Ocerposo MHo}0 ObIuIH HaljeHbl BLIBeETPebIe OTNEUATKH UWI 
HHUCTOHOIMX B YCTbTaJIbKHHCKOM (?) ropu30HTe. MecTonaxomyeHHe pacnomoxe 


B 20 KM Huxe Kauyra, B 3—4 km Bprue Jep. [umcKunoll, B npaBobepexuHo! 
oOpbiBe, Y MeJIbHHUbI. B OypoBaTo-cepOM TOHKO3€PHHCTOM H3BeCTKOBOM Tlecud 
HuKe Ha NOBePpXHOCTH HallwaCTOBaHHA HalieHO CKOMseHHe IeCHHCTOHOrH! 
B BHJe BbIBeTPeIbIX BHYTPCHHHX OTMevaTKOB (OOpasell B3AT B OCBINN 
Ilo muenwio H. VW. Hosoxunopa onv MpHuayexkaT K MepOCTOMONOJOOHEIM 
K (bopMaM, CXOfHBIM Cc poqom Yohoia Walcott (cemelictso Yohoiidae Henrikser 
oTpaq Opabinida Stormer) u3 6yprecckuxX TIMHUCTHIX Canes (popmMalusa CTE 
(ben cpequero KemOpua) B Bputancxot Konym6un (*). Jlenckue mepoctomd 
moqoOnple (puc. 1) BepereHooOpasHoi cbopMpI; cerMeHTbI a6JoMeHa (B KOU 
yecTBe 8—10) 3aKpbiTbI C SOKOBbIX CTOPOH MOposot. Tenbcon, 10 Bcelt Bepost 
HOCTH, KJIHHOBHAHbIM, TOMOBa BeCbMa HeonpefeteHHoro ouepTanua. Ocobi 
OTMHYAIOTCA M@XKAy COOOK BeMMYMHOM: BEPOATHO 3TO OCOOH PasAHUHbIX CTA) 
pasBUuTHA, NOTHOMMe OHOBPeMeHHO TIPU BHICbIXAHHH BOoeMa. | 

B Tom xe roy na Anrape A. JI. Kanunopcxuli u apyrue reonorm Tpect 
BocrcvOnedbrereosorua Halli B MUXaliOBCKOM rOpH30HTe MepOCTOMOTIOJOOHBI. 
xopomlel coxpannoctu. Ha nate cBeTOFO 3eeHOBATO-Ceporo TOHKO3epHHCTOr 
H3BeCTKOBOrO MecuanukKa, Moulaybio | M?, Maxoqutca Jo 200 sk3emnApoB OF 
HOrO BUa MepocToMoNO,oOOubIX. HavOonee Kpynubie U3 HUX JocTuratT 10 cl 
IMHbI, MeakHe 1—2cm. Tonosubie wuTEI c KopoTKuMH (2—3 MM) .WIeuHBIM: 
oTpocTkamu. Ha Muorux 9k3emnmapax Xopomio pasmmyaerca ocTpbIli JHHHBI 
(2,0—2,5 cm) Tenpcou. Ilo Bceli BeposTHOCTH, K 3THM Ke MepOCTOMOTIONOOHbI 
NIpHHaNeKAT OH BbIBeETPeJIbIN OTNeUATOK, Haliqenupilt B 1954 r. O. CeanoBbl 
B HeOOJbIIOM OOHAKeHHM OypOBaTO-KpaCHbIX KOCOCJIONCTBIX rpyOo3ep HHCTEE. 
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K cmamte M. A. Boxyuaea 
pu B. P. Ilonoga, k cmp. 1284 


| 


Puc. 1. Buuanue Tepmuyeckoli 06- 
paOoTKH Ha cocTaB cCBOOOsHBIX 
AMHHOKHCsIOT uan. A — KOHTPOub, 
5B — vTepmnueckaa oOpaoorKa; 
7 — nu3uH; 2— apruHHH Hu TuH- 
CTHIHH; 3 — cepHH; 4— acmapa- 
rHHOBaA KHCcoTa; 5 — riyTaMu- 
HOBaA kKHCNOTa; 6 — amaHHH; 
7 —TeaHuH; & — BanuH; 9 — de- 
HHuganaHHH; 10 — nenuuysl 


JAH, 1. 114, Ne 6 


@ 
K cmambte B. C. Boponunosa, x emp. 1291 


Puc. 1. Mepocromonofo6uple, CxoJHble c poxom 
Yohoia Walcott, 13 cpequel mojCcBUTHI BepxoueH- 


CKOM CBHTbI O1H3 2. UInurKunon na Jlene. 1:2 


Be: aHaKOB PIOTHHCKOTO TopHsoHTa, B 3,5 KM ioro-3anaqnee J. Hosoi Vapi 
i 


‘Puc. 2). Ha orneyarke pa3nuyaiorca MATS TYAOBHINHBIX CerMeHTOB 4 romOBHOli 
VIMMT C 3aHeOOKOBHIMM OTPOCTKaMH, OAUH U3 KOTOpEIX O6OMaH. JImuHa oTHe- 
jaaTKa 4 cm. H. V1. Hopoxkuanos BpickaspiBan MpeqnomomKenne 0 IIpHHajexKHOCTH 
foTievaTKa K SBpHTepHaM. 

B kapMHCKoM ropusonte, B 40 M HwKe KOHTAKTa Cc OpAOBUKOM, reomoramn 
ptpecta BocrcuOunedprereoorua B 1955 r. Opin Halijenbr TpuNOOUTHI. 

| Kpome wiexuctronorux B BepxoseHCcKOll CBHTe B HaCTOsIMee BPeMA HSBECTHBI 
J4ANO0CbI, HalieHHpIe aBTOPOM B MepreJIdX H NeC¥aHHKaX PHICOHOCHOrO, yCTb- 
f°aJIbKHHCKOrO, MUXalOBCKorO 4H 
<apUHCKOLO FOpH30HTOB; BOAOpocsH 
}43 rHMcoHOcHOro H KapuHCKOrO ro- 
SJH3OHTOB H lpoOsemMaTHUHBIe OOpa- 
§30BaHHA 13 HH30B HMKHeLl NOACBUTHI, 


jpepxHekeMOpuilickumM Climactichni- 
tes Nilsoni (Logan). 

) B 1954—55 rr. B. B. Tumocbees 
ta B. A. Apepbxanop u3y4amM cnopbl 
‘43 KeMOpHiickux H JloKemMOpHlicKux 
HoTNowKeHuH Bocrouwnohk Cnoupn, 
(Zanpbuero Bocroxa u Cepepnoro Ku- 
iran. V3 sepxonenckoli cBUTBI Ha 
re horn Sis CEEIU GTO Puc. 2. Mepocromonoyo6uoe u3 proTHHcKoro 
Opano 40 mpod. B 17 us ux ObiaH ropusonta 6nu3 7. Hosoi Vapi ua p. Aurape. 
Hafijeubl cuopp! 13 BuyoB. B HeKo- PucyHok c BBIBeTpeloro oTmeyaTKa 
|TOPHIX OOpasllaX HACYHTHIBAJIOCh 10 

50—60 cnop (¢). 

TloqBoya “Tor HauiMM 3HaHHaM 06 MpkytcKom am@uteatTpe H CMeXKHBIX C HAM 
)palionax B ITIOXY BepXHero KeMOpHA, MOXKHO 3aKJIIOUHTb, YTO B TO BPeMA 3][eCb 
CYULECTBOBAIH JOBOJIbHO MHOrooOpa3Hble UpescTaBuTenu dayuHbl u IOphl; 
TPUJOOUTHI, M2POCTOMOMOOOHEIe, HIOeAbI, BOMOPOCIH HU CHOpoBble (olpesenenHuAa 
H. B. [oxposcxoh, H. HW. Hopoxunosa, A. I’. Bonorguua, B. I]. Macaoxpa 
u 6. B. Tpodumosa). 

Ilo mepBbim, K TOMY Ke elle He H3YYCHHBIM MasleOHTOJOrMYeCKUM HaXOKaM 
pacuwienenve MecTpolBeTHoli cepHH ycOBHOrO BepxHero KemOpuaA MpKyrtcKoro 
ampuTeatpa loKa He MpefcTaBaeTcH BO3MOXKHbIM. HeoOxoguMbl HOBBIe I10- 
HCKH H TUaTeMbHbIe COOpbI MaJIeOHTOMOFMYeCKOTO MaTepHana UM eTabHoe UX 
‘usyyuenve. Tloka Ke MOMKHO IipefNomaraTb, YTO HH3bI BePXOJIEHCKOH CBHTHI 
“ABIIAIOTCA He BepXHe-, a CpeHeKemOpulickuMH. HackoyIbKo 3TO BepOsATHO, 
moKkaxyT OyyymHe uccleqoBaHHsA. 


VUucruryT reosornuu Tocrynu.io 
BocrouHo-Cu6upcKoro pusmnana PAHO NESE 
Axayemuu HayK CCCP 


IMTHPOBAHHAA JIMTEPATYPA 


ae Ate le orguuH, [IIpupoma, Ne 9 (1955). 2 A. MW. JIepeuxo, WU. B. Jly- 
YH a Narva nel HOH ara eee at mo reon. Cu6upu, 14 (1950). § H. M. Crpa- 
xo, OcHopbl ucTopnuecKkoli reonoruy, 4. 1, 1948. 45. B. Tumogees, JAH, 105, 
Ne 3 (1955). ® P. Ul pox, Hocnefopaterbuocth B CBHTax OCaMOuHbIX NOpOd, VWI, 1950. 
3 C.D. Walcott, Smiths. Miscell. Collect., 57, Ne 6, 148 (1912). 
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PEOMOLH, 


r. B. KAPHOBA 


O TJIMHHMCTbIX MMHEPAJIAX APAYKAPHTOBOM CBHMTHbI 
JIOHBACCA MW WX 3HAYUEHHM JIS) XAPAKTEPHCTHKH SAIL 


(ITpedcmasaeno akademuxom H. M. Cmpaxoesim 6 II 1957) 


Apaykaputopas cputa JJoneukoro OacceliHa mpeyctaBisaerT coool ee 
HHYHbI TOPH3OHT M@XK ly KAMCHHOYTOJIbHbIMH H MepMCKHMH OTO*KeHMAMH. Ha 
OomblueH pacIpocTpaHeHHOCTbIO Cpe OTMORKeHHH apayKapHTOBOH CBHT 
MOJIbSY!IOTCH OOJOMOUHbIe TOposbl, UpHyem Oowee MOJOBHHbI MOCIeHUX Cé 
CTaBJIAIOT TOHKOSePpHUCTbIe TecuaHuKH MW asleBpomuTH! (°). | 

[aMHuCTEIe MOpOAb BBICOKOM CTeMeHH OTMYYEHHOCTH BCTPeyalorcA peAKO, O} 
HaKO BelleCTBeHHbIi{ COCTaB aprHJIMTOB (MOpod, coslepxKamux Soviee 50% yacrH 
<0,005 mM aHanorM4eH COCTaBy COOTBeTCTBYIOWIMX dpaklvH aseBponure 
MH mecuanukos. Ilostomy napsyly c H3y4YeHHeM BellleCTBeHHOrO COCTAaBa [MHI 
CTbIX TOPO HCCIEOBAaIOCb PVIMHHCTOE BeleCTBO WEMEHTA aJIEBPOJIHTOB, MecuaH 
KOB H rpaBeMTOB, a Take IIMHHCTbIe IpHMecH KapOOHATHbIX HM YIVIMCTHIX N¢ 
pog. M3yyenue rIMHHCTHIX MHHepaJOB MpoBosHoch AA PpakunhH < 0,001 mu 
KOMIVI€KCHO C HCTOJIb830OBaHHeM PpaHyJIOMETpHYeCKOLO HM KPHCTaJIOONTHYECKOI 
MeTOJOB, MeTOJa OKPalIHBaHHA, a TaK%Ke XMMHMYECKOFO, TEPMPYECKOTO, PeHTTE 
Horpaduyeckoro MW QJIeKTPOHOCKONHYECKOFO MeTOJOB. ) 

Mcceqopanve YacTH OONbUIMX pasMepHOCcTeH IpOBOAHJOCh OOBIGHbIM yTe 
B WsucdaX H B HMMe€PCHOHHBIX pelapatax. 

CpeqM TJIMHHCTHIX MHHepaJIOB apayKapHTOBOH CBUTbI YCTAHOBJICHO TIPHCy) 
CTBHe THApocsio_, MHHepasOB TpynNbl OelieHT-MOHTMOPHJJIOHITa H Kac 
munuta. PaHHHCTHIe NOPOAbl apayKapHTOBOH CBUTbI, KaK MpaBHIO, TMOJHME 
HepaJIbHbl, OMHAKO PIMHHCTHIC MHHepaJbl OOpasyioT oNpeeseHHble Naparenerr 
yeckKHve ACCOMM alMH C IpeoOsatanneM Toro UsIH A pyroro MHHepasa, ITO MO3BOUS 
eT YTOUHHTb BbieseHHe TeHeTHYeCKUX THNOBMOpOA WH XapakTepucTuky dan 
(°,°). [umHucTple MHHepaJibl, HECOMHEHHO, OTPaxKaloT OOCTaHOBKYy CeqHMeHTE 
UHH WIM, CKOpee, AHarenesa OCaf{Ka, OMHAKO COCTAB IJIMHHCTEIX MHHepaso 
olpefemHeTCA Takeke XapakTepOM H HHTeCHCHBHOCTbIO BbIBETPHBaHHA Ha Tep 
PHTOPHU UMTAaIoMeli IpOBHHUAH, JIHTeMbHOCTbIO NepeHoca, a TakxKe MOceLyK 
(MMH MpoleccaMH H3MeHeHHA TMoposbl (mpoleccamH 9mMreHesa). 

CaMbIMH paClIpocTpaHeHHbIMH TVIMHHCTBIMM MHHepasaMu apayKapuToBo 
CBUTbI ABJIAIOTCA PHApOC Obl. OHH BCTPeyaIOTCA B WeMeHTe MeCUaHHKOB, Cue 
raioT OOJIbILyIO YaCTh WEMeHTA AJIEBPOMUTOB HM OCHOBHYIO MaCcy OombIHHCTB 
aprvaToB. TuApocmtopbl OH3KH K THApOCIOAMCTHIM MHHepasam OuoTUTC 
Boro Tua ('), YTO JerKO YBASbIBAeTCA C OOJIbIIMM KOJIMYeCTBOM XKee3HCTHI 
ClO, B OCaKaX apayKapHTOBOM CBUHTHI. 

B KoJMONAHBIX PpakIMAX HadOMaeTCA YacTad CeliqenMTHsALMA TULpOCuO 
Hapaly c MpwMecbio OeemiuTa. OObmHbIMH CIYTHHKaMH THApocoA, KpoM 
Celie MTA, ABMAIOTCA KaJIbIAT, TAYKOHHT, XJIOPUT, PexKe JOMOMUT HM aHKepH 
MHHepaJIbl THAPOOKHCJIOB %Kesesa, OHAKO BCe STH MpHMecu (Kpome MocseqHHX 
TATOTeIOT ye K *Ppakuuam >> 0,001 mm. 

I'nMHucTble (HM aJleBPHTOBbIe) MOPOAbl c MpecOnaqannem rHupocsmo_ obnaya 
[OT H€COBePIICHHOH COPTHPOBKOli, MOryT COfepxkaTb pacTuTeNbHbI eTpH 
B pas HUAbIX KOMMYeCTBaX, PayHy OCTPakOJ HM MpPeCHOBOAHBIX NeseluNoY, Hecy 
1294 


CNOUCTOCTh PAOH MeJIKOBObA, TOPH3OHTAMbHO-BOMHHCTYIO CONCTOCTH WI 
‘KOMKOBATOCTb, XapaKTePH3yIOTCA 3eeHOBATO-cepol, a MHOra u Kpacuoli 
oKpackolt. eneTuyeckHe NPH3HaKUM NO3BONAIOT OTHECTH STM MOpOAbl K JIMTO- 
PeHeTHYeCKHM THMAM, XapakTepH3ylOMlNM JaryHHble u MpHOpexHo-MopcKHe 
dauuu. Ananoruanyro daluanbuyio UpHHaexKHOCTb UMeIOT HecuaHbie MOpojlbl 
C PIMHACTBIM HEMEHTOM PHPOCJHOAUCTOLO COCTAaBA, a TAKIKE YIVIMCTHIE APIHJIVJIHTbI 
H aJleBPOJHTDI. 

Ilo Bceli BeposTHocTH, OCHOBHaA Macca FHApocMOAUCTHIX MHHepaJIbHbIX Ya- 
CTHIL B WOpofax apayKapHTOBON CBUTbI YHCTO M€XAHHYeCKOLO MPOHCXOKeHHA. 
) Haibueiiinee Npespamenne Cru{poco,aMu UpHBOAMIO K NOABMEHHIO B OCaKe 
GeliqenuTa Mp AuareneTHYeCKHX Mpoueccax, o0GHO Mpoueccy GeliqemnTH- 
()SallMH THAPOCMOA B yCJOBHAX PaHHero JMareHesa B MOPCKHX HW JlaryHHbIX 
,yCOBHAX, ycTanHoBseHHomy M. ®. Buxysosot (7) u M. A. Parteesnm (°*), 
|BeposTuo, Kakasi-TO YacTb rHApocmo OOn3aHa CBOUM BO3HHKHOBeHHeM 
(Mpoueccam smurenesa (¢). 
| Munepanbl rpynmpt GeiienMT-MOHTMOpHIMOHHTAa cwlaralor MavioMOMLHBIe 
J OTCOPTHPOBAHHble NPOCON PIMHUCTHIX NOpOL CpeyM aJleBPpHTOBbIX H KapOonaT- 
, HBIX OTIOXKeHHH. OOBIMHIMH CIYTHHKAaMH OelijeHT-MOHTMOPUJWIOHUTA B KOJI- 
JOHAHOH PpakUHU ABAAIOTCA OelijeHTHSHpOBaHHble PUApocsosb, BO cbpak- 
WHAX OOMbIIMX PasMepHOCTeH — XJIOPHT, TayKOHHT, KaJIbUUT, JOOMHT. 

[aunucrpe Noposb c mpec6maqanuem OelijenmuT-MOHTMOpHJWIOHHTA B KOWJ- 
{ JOUAHOK (pakWuMH XapakTepH3yIOTCA TOHKOH TOPH3OHTAMbHOM CJIOHCTOCTbIO, 
| cojlep2kaT KapOonaTuble KOHKpeulun, dayHy Opaxuonog. Beliqenmmt-MouTmMopu- 
} MOHHTOBbIC TVIMHHCTbIC MHHepasbl CJlaraloT Tak»xKe OCHOBHYIO Maccy Hepac- 
{TBOPHMOTO OCTaTKa H3BeECTHAKOB, a HHOra H TOHKOOTMYYeHHbIe MecTpookpa- 
} IeHHbIe Moposp. [eneruyecknH Bce 9TH NOPOYbI CeyeT OTHOCHTb K COOCTBeEHHO- 

MOPCKHUM, II1pHOpexKHOMOPCKHM, pexKe JaryHHbIM OTJIOMKeHUAM, T. €. OHH TATO- 
{TeioT K Oovlee riyOOKOBOAHDIM YCJIOBHAM CeMMeHTAIWH, HEKeNH mpeAbIyuad 
{ rpyuna. I IpeoOmaqanne OelesHT-MOHTMOPHJIJIOHHTA, BEPOATHO, CBA3AHO C TI0- 
‘CuIe€O BATeJIBHBIMH TIpeBpalleHHAMH THAPOCJIOAMCTHIX YacTHIL MpH jJMarene3e 
| B HaX apayKapHTOBOTO MOpPs HW HaHOosee ryOOKOBOAHOH YacTH saryH. OqHaKo 
| mpoulecchl Mo3qHero Wuarenesa (9TMreHe3a) MOFIH TaKxKe HaJOXKUTb CBOL OT- 
| MevaTOK Ha MHHEPaJIbHBIH COCTaB MOpOJ H CIOCOOCTBOBAaTb CXOACTBY TIMHHCTHIX 
_MMHepaJIOB B JIaryHHbIX, IpHOpexKHO-MOpCKHX H MOPCKHX OTVJIOXKCHHAX. 
KaouMHUT BCTpevaeTcs B apayKapHTOBOH CBUTe B Bue arperaToB uvellyi- 
| JaTOro CTPOeHHsA B ILeMeHTe MeCuaHHKOB H aleBpomuToB. IIpoucxom enue 10406- 
\HOTO KaOJIMHUTa 9TMPreHeTHYeCKOe — KaOJIMHHT OOpasyeTcA IPH BbIBeETPHBAHHH 
(MOJIeBbIX LWMAaTOB H cOy. KaoswHHuT BcTpeyaeTcaA TakKe B KOJMJOVAHbIX (:pak- 
MMAX OOJIOMKOB NOpoO (aplrusIMHTOB H aJIeBPOJIHTOB), 3aKJIOUVCHHIX B rpyOo- uv 
| KP YIHOSepHUCTHIX WeCUaHHKaX KOHTHHEHTAIbHOTO, a HHOTJa UM JebTOBOrO THA. 
B HeOosbulHX KOJIMUeCTBAX KAOJIHHHT BCTpeyaeTCA B KOJJIONLHON PpakuHH 
\CaMbIX KOHTHHEHTAJIbHBIX HW J[@IbTOBbIX [eC¥YaHO-aIeBPHTOBbIX OCAKOB. 

_ JlecuanvKka uv rpapenuTp! c OOOMKaMH IJIMHHCTHIX MOPOA KaOsJMHUTOBOrO 
‘cocTaBa 3auleraloT C Pa3MbIBOM Ha HHKeeKAalMX OTOMKCHUAX, HECYT KOCy!O 
| OMHOHAMIpaBJeHHYy!0 CJIOHCTOCTh, TepexoAMlyi0 B BepXaxX MayeK B Tepekpect- 
| HYIO CNOMCTOCTh, OONaaloT PHTMMYeCKO COPTHPOBKOli, CoJlepxKaT Kpynupre 
| OOYIIMBIIHeCH HIM OKPeMHeJIbIc J PpeBECHbIe PACTHTeMbHbIe OCTATKH, JHH3OBH]- 
lube yrauctpe BkuoveHHa. IloqoOnpre oTmOwKeHNA XapaKTepusyloT dalluto 
pycua. Bepxw KOHTHHeHTAJIbHBIX Mav¥eK CJO%KeHbI MeMKOSCPHHCTHIMN Tecua- 
|HHKaMH HIM asleBpOMMTAMM CKPBITO- HJIM TOPHSOHTAbHOCJIOHCTBIMM, HesHa- 
| YHTeMbHOM MOULHOCTH, KOTOPbIe OOpas0BasIHCb yxKe B YCJIOBHAX MNOUMHBI. 

' OcnopHad Macca KOJWIOHAHOH dpakWUHH TOMMeHHBIX aprHJWIMTOB HM aJIeB- 
| pOMHTOB, a TAK%Ke OOJIOMKOB TJIMHHCTO-aJIeEBPOMMTOBBIX MOPOA B PYCMOBbIX Te- 

CUaHHKaX, C/lOx%KeHa KaOJMHUTOM C MpuMecbio ruypocsioy. Kaownnut o6s0m- 
| KOB [uIMHHCTO-asJIe@BPHTOBbIX TOPO ABJIAeTCA OOPasoBaHHeM I1pexXHUX BEKOB 
(mpoxyKrupnoro BpemenH). UacTHuHo KaOJWHUT MOP BOSHHKHYTb Onaroqaps 
| A3MeHeEHHIO PHpOcsOA H WOMeBbIX IUNATOB B KOHTHHCHTAJIbHBIX YCJIOBUAX Ce] 


!MeHTAalHu HM B apaykKapHTOBOe BpeMA. 


| 
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Takum 06pa30M, TuIMHUCTbIe MHHepaJIbl APAayKAaPHTOBOH CBHTbI HECOMHEH 
MOLyT ObITb HCHOIb30BaHbI IIH XapakTepHCTHKH (aM, OHAKO TOJIbKO I 
yueTe ux lapareneTHyeCkuXx CBxA3eH JIpyr Cc ApyroM H C OCTaJIbHBIMH MHHepaaM 

IIpeoO1aqaHHve B KOJJONAHOU (pakUMU TVIMHHCTbIX MOpOX apayKapHToB 
CBHTbI THAPOCION, WOBOJbHO MecTpad rpaHysJOMeTpHyecKand XapakTepHcTH 
CO6CTBEHHO PIMHUCTHIX NOpoO (?) CBUeTeEMbCTBYIOT O OH30CTH HCTOUHHKA CHOC 
O ObICTpOTe 3AXOPOHEHHA MaTepHada HU OTCYTCTBHH HHTCHCHBHOTO XUMMYECKO 
BbIBeETPHBAaHHA Ha cylule. XapakTep IMHHCTHIX MOPOJ, a Take JaHHble 10 Ap 
THM THIaM OCaJ{KOB CBHJeTeIbCTBYIOT O MpeoOmaqaHuH OacceHHOBOTO (TWaBHb 
o6pa30M jlaryHHOro) THMa CeMMeHTaluu B apayKapHTOBOe BpeMA, O He3Hay 
T@JIbHOM Pa3BUTHH KOHTHHeHTAJIbHbIX YCJIOBHH OCaqkOOOpa30BaHHA HO TOCT 
NeHHOH apvAu3auHH KJIMMaTa B KOHUe KapOoua. 


XapbKOBCKHH TOPHbIM HHCTHTYT Tlocrynuso 
22 V 1956 


WHMTHPOBAHHAA JIMTEPATYPA 


1Y. YW. Tuus6ypr, Coops. Bonpocsr nerporpajun u munepanoruu, M3_. AH CCC. 
2, 1958. %M. © BuxyaosBa, SnexrponockonuyecKkoe uccneqopanue ranH, M., 195 
3T. B. Kapnosa, Jluronorua u naneoreorpabua apayKapuToBoli CBUTbI 3amaHoHt ve 
Jjoneuxoro 6accetHa, XapbKos, 1955 (apropedepaT kaH_uAaTcKoH AucceprauuH). * H. B. Ji 
rBuHeHKO, JAH, 106, Ne 5 (1956). ©® H. B. Jlorpuueuxo,T. B. Kapnos 
JIAH, 94, Ne 1 (1954). © H. B. JIorpuueuxo, Il. B. Kapnosa, San. reon. oa 
Xapbk. roc. yHuB., 11 (1955). * M. A. PatTees, C6opH. O6pasosaHHe ocafKOB B COBpemMe 
HBIX BofOemax, yu. 2, rm. 8, Asy. AH CCCP, 1954. 
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Hornaye Akagemun nayx CCCP 
1957. Tom 114, Ne 6 


PEOJOVH 9 


H. A. KPACHJIBHHK OBA 


O HAXOJKE ®OC®OPHTOB B JEBOHCKHX OTJIO)KEHHAX 
HA p. KYPEHKE 


(IIpedcmaeaeno axademuxom H. M. Cmpaxoseim 6 I} 1957) 


Jlepouckas CHCTeMa JOBOJIbHO GeqHa cbocoputamu. Ha TeppuTopun Coser- 
eKOro Colosa B HacTOsIee BPeMA (POCOpHTHI B MEBOHCKUX OTMOMRKECHUAX H3BECTHBI 
B SaOalikanbe H B SaKaBKa3be. B Saaiikanbe OHM 3aueraloT, CormacHo Jau- 
HbIM A. A. UerbipKuHol, B BHe %KeBaKOB B KapOOHaTHBIX Noposax cpequero 
AM BepXHero JeBona. SepHucTle PocopHuTE B MOM[HOH TOME KapOonaTHBIX 
M TJIMHHCTHIX TOpoy usyyamucb B ApMmenuy I]. JI. Bespykoppm u IT. VW. By- 
WMHCKHM (1). SapyOexuble PochopuTbI FeBOHCKOTO BO3pacTa TakKxKe HeMHOrO- 
qucjeHubl (*). Ha repputopuu Esponbi OHH H3BeCTHBI 10 CeBepHOMY H 10x%KHOMY 
2K0HaM I]upeneesB. PociopHTHbIe KemBakv 3asleraloT B TeMHbIX I'JIMHHCTbIX 
2aHwaxX BepXHeeBOHCKOTO Bo3spacTa. HedomburHe MecTopoxeHua cocdopu- 
TOB, CBA3aHHbIe C 9PPy3HBHOOCaAOUHOK TOsMNeH, HMeIOTCA B paHoue J]uMOypra. 
B TepmMaHHu. OTHOCHTebHO KpYyIHble 3aeKU POCHOpHTOB HaXxOJATCA B WTaTe 
Teneccu B CIA. 

~ Oceupro 1954 r. pH reomoruyecKoM MapuipyTe lo p. Kypelike Hamu Obl 
OOHAPyXKeHbI B OTJIOMKeHHAX JeCBOHCKOTO BO3pacTa XKeJBaKOBble oc*opHTH, 
paHee 3Jlecb HeH3BeCTHHIe. 

Tleppax cTpaTurpaduyeckasd CXeMa Pa3BHTbIX 3J[eCb OTMOMKeHHH Obiia Nana 
C. B. O6pyyespm™ (°). Hm Opii0 BbIqeTeHO WHpOKOe Nose PayHACTHYeCKH OXxa- 
PaKTepH30BaHHBIX HKHE- HM BeEPXHECHJYPHUCKUX TMOpok, KOTOPbie BBEPX TO 
TeyveHHIO PeKH MepeKpbIBalOTCH KpaCHOUBeTHOH TOJMeH CHTypa— eBoua. 

B 1938 —1939 rr. reomoruyeckHe HcceqOBaHHa lo npaBoOepexbio Ennces, 
HB TOM 4HcuIe 10 p. Kypelike, mpoBoqusucb ®. I. MapKospm (*). Um cocrapuen 
HoqpoOunii crpatTurpadpuyeckul paspes. B nocmeBoenHbie rofbl eTaJbuble 
PeOOrO-HOHCKOBbIe paooTbi MpoBog_uauch JI. K. SareOaptom, B. B. Meunnepom, 
A. ®. A6ymuxom, O. MH. Huxucdoposol u Ap. 

B umkuelt vactu Teuenua (60—97 Km oT ycTbsA) p. Kypelika ipopesaert an- 
THKIHHaJIbHYIO CTPyKTYpy ceBepo-3anaqHoro mpocTupanua. Ha cepepo-Bo- 
2TOUHOM, Ooee MOMOPOM KPblWIe AHTHKIMHAIH OPAOBUKCKHE OTJOMKeHNA Tepe- 
KPbIBaIOTCA OTJOKEHHAMH CHypa H3aTeM AeBoHa H KapOona. Ha kpyTom toro- 
3analHOM Kpblle CKaKH TakK%Ke PaSBUTbI OTJOKeEHHA OPAOBUKa UM CHJlypa. 
Ho 6osee Mosmoyble O6pas0BaHHA CKPbITbI 3f€Cb MOM MOULHbIM YeXJIOM YETBEP- 
THUHBIX PbIXJIBIX OCAKOB. 

OrsjoxKeHHA JeEBOHCKOFO BOspacTa, COrMaCHO 3aseraiollHe Ha HU3BeCTHAKAX 
CHuypa, OOHaKaloTCs MO pekKe BbIINE YIRCIbA “HIDKHME UeKH>. B nwxkuHel wacTu 
OHH CmarafoTcsd H3BeCTHAKAMH, KOTOPbIe BaTeM ObICTpO CMeHAIOTCH KpacHo- 
HBeTHBIMH PHHUCTEIMH Moposamu, cosepxKamumu dayny pio. B asTHx KpacHo- 
UBeTHBIX CJlaHIeBaTBIX THHaxX COepKaTCA MedKHe, JO 5 CM B AMaMeTpe, 
TeMHO-Cepbile H3BECTKOBbIe KOHKpellMH. ‘ , 

OnucbIBaeMble OTJIO%KeHHA MpOpbIBAalOTCH MOLIHOH HHTpPy3HeH Tparios, 
Ipopesaa KoTopbie peKa OOpasoBasa yilebe — Tak HasbIBaeMble «BepXHHe 
mieku». Burile sToro yilembaA Ha MpaBom Opery Pp. KypeHku IIpoTHB OCTpoBa 
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UMeeTCH OoubUI0e OOHAKeHHE KPACHOUBETHEIX OTJIOXKeCHHH, HMeIONIMX Cpejy} 
JICBOHCKHH BOspacT HU COJepXKallUX B OTACIbHIX MPOCMOAX cbocdbopHtTrI. 
CuHu3y BBepxX .3eCb OOHAaKaloTcsA: 
1. Bue Tparinesol wHTpy3HH 3aseralor KpacHo-Oypble HM 3eJeHO-CepE 
CJIOHCTHI€ aprHsIMTb] ......---- ... Buyumaa MormlHocTbh 55—60) 
2. 3eneHo-cepble, a BHU3y — Oypo-KpaCHble, CJaHIeBAaTble aplHJIMTbI C} 
TIpOCIOAMH (OC(POPHTHBIX KOHIJIOMEPaTOB . 


SCPE CAST R | te Gt ta) ee eee Momuocrbot 0,10—0,15 m yo 0,40! 
TIpoc1on KoHroMepaTos cosepxKaT 2—5 % P20s, a B KOHKpeluax Ppocdopyy 
cojlepxkanue PO; coctrapaset 15—16%. B BepXHeH YaCTH NayKH 3aseraerT Mp} 
cuol 3emeHO-ceporo MemKO3epHHCTOrO TecyaHHuKa C MeJIKHMH (ocdaTHBIN 
3epHaMH MM O6JIOMKaMH oc(baTHbIX paKOBHH  6e33aMKOBbIX Opaxni 
Tok SWIC OLTG RSWOMGSIE A SOTRIOe@ 3G Biicmaces: Gee 

3. TInoxoo6uaxennbie Oypo-Kpacuble apruauiuTst.... Momnoctb 10 

4, Bypo-Kpacuble M 3e/leHO-cepble CaHWeBaTble APrHJJIHTbI C HECKOJIbKAM 
ManomMomuHbiMu (0,05—0,015 m) npocaoamu dbocdopuTHoro KOHTWOMepata, Ci 
Jlep2Kalllero TeMHbIe, C CHHeEBaTOH MOOexKaJOCTbIO KOHKpelluu ocdoputTa, B Ki 
Topbix uMeetca 10—12% P2Os. i 

B pepxHelH uacTu onMcbiBaemMoH MauKH Tpocsow KOHTWOMepata yet 
momHocTb 0,40 mM, a cpeyuee coyepxaHve B Hem POs cocrTaBsm 
OS brewy. che Aik eS eck ow atalon ajaig.e., MMommOeTE Iasi 

5. Bypo-Kpacupie aprumiuTpl. . . ~~... . . . . .Momuocts 6,0 

6. 3emeHo-cepbie HW XKesITO-Cepble CMaHUeBaTble APFHJVJIMTbI C pacCeAHHBIN 
OOOMKaMH TeEMHBIX (pocaTHbIX PaKOBUH JIMHTY IU, C KONKpelusaMu (pocopuT 
CrpV2KeHIIbIMH B ABYX MpocsoAx ocsopHTHOrO KOHTOMepaTa MOLKHOCTE 
0;05=<<O0;10 «Mistey ¢ Yow teen. Meealeos. cisveqedisodMommeerEt lamas 

7. Boe 3aeraeT 3eeHO-cepan HM Oypo-KpacHasd TONMa apruaHTO 
B OTJ[@IbHbIX IPpOCJIOAX KOTOPbIX COXPaHHJIHCb CKeeTH! pblIO, XapakTept 
HaJIMYHe TOHKH X IpocwloeB H KOHKpeluH Ceporo u3BecTHAKAa. BuuMas MOLLHOC 
okoo 150 M. Ora Toma WepekpbiBaeTCA MWacTOBOH 3aslexKbio Tpanna. — 

OnucaHHad TOUMLa NOpOd, saueraiouad MexkAy ABYMA TpannoBbiMv Wwact 
BbIMH HHTPpy3HAMH, MMeeT OOMMH HakJIOH CMoeB lO a3sHMyTy 10—20° C-. 
Z 10—15°. Pay cOpocos HeObobUIOH AMIJIUTYIbI, XOPOMO Ipocex*xUBAIOMUX¢ 
B OOHAXKeHHH, HapyllaeT CIMOWHOCTb Coes. JeBOHCKHH BO3pacT 9THX OTVI 
X%KCHHH OpeyesAeTCA Ha OCHOBAHHH (ayHHCTHYeECKHX OCTATKOB (?). 

MocopuTel, coqepxKallNecaA B paspese eBouHa Hap. Kypelixe, oTHocaT 
K KeBaKOBOMy Tuy. OHH IpeAcTaBJAIOT COOOH OBaJIbHbIe MH OKPYIJIble KOHKP 
IMM, pasMepoMm 1—5 cM B QMaMeTpe, C XapakTepHOH YepHO-cuHel NMOGexas 
CTbIO Ha NOBepXHOCTH. 

Ha packoyle KOHKpellHH Ceporo 4 Oypo-ceporo UBeTa, CHJIbHO OKeNeSHCHHB 
Muxpockonmueckoe HX H3y¥eHHe MOKasao0, UTO PocaT B 9THX KONKpelUi 
CularaeT MUKpoOsepHa HM OOJOMKH paKOBHH JIMHTYyIuA. PocdaT usoTponeu, CHIb 
TMTMeHTHp OBaH OypbIMH Pp OOKHCVIaMH %Kesesa. [leMeHTOMKOHKpeunit ABJIAeT 
TeMHO-Oypad, HempocBeyMBalollad Macca, COXKeHHAaA B OCHOBHOM FHpOOKt 
JIAMU 2KeNesa, HO B HEKOTOPBIX MpOCJIOAX COMepAKaTCA PocPopuTHbIe KOHKpell 
C KaJIbIMTOBbIM Ie@MeHTOM. 

O6s0MOU"HbI MaTepHan docdopuTHbIxX KONKpelMli cocTaBaaer 11—40 
M WpeqcTaBien KBaplleM H KpeMHAMH. 

XMMMYECKHe aHaJIMsbl (POCPopHTHbIX KOHKpeluli M KOHTMOMepaTOB M0Kasa 
CleAyIoulve pesyJIbTaTbI, MOMeeHHbIe B TaOn. 1. ~ 

Ilo cocrapy u onTHyecKHM cBOlicTBaM @ocibaT STHX KOHKpelui OTHOCHT 
K rpymne alaTuTa, HO Jax PopMywbl PTopanaTutTa B MpHBeeHHIX aHann3 
HMM€€TCH 3HAYHTeIbHbIM HeMOcTaToK (ropa. 

IIpuseqenuble aHHble CBUeTeMbCTBYIOT O HEBbICOKOM KayecTBe cbocdbopuTe 
OOJIbIIOM KOMHMYeCTBE B HX COCTaBe BpeJHbIX IPHMeceli B BUe OKHCIOB *KeNk 
M astoMHHHA. Manat MOUHOCTb, HEBbICOKOe KaYecTBO cboccopuToB u yas 
HOCTb paHOHa OT 9KOHOMHMYECKH PasBUTHIX LeHTpoB KpacnospcKoro Kpas ot 
CMOBMHBAIOT MaslyIo WpakTHYeCKy!O 3HAYMMOCTh STUX CocwopurTos. 
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OAHAaKO TepBble HaXOAKU (boctopuTOB B eBOHCKUX OTMOXRKeHUAX Cu6upcKoii 
“nat popMbI AOJ2KHbI OOPaTHTh BHUMAHHe TeOOPOB Ha STH OTMOMKEHHA B OTHO- 
HHH MOHCKOB HOBEIX (PocopnTubIX MecTOpoxJeHHi B Apyrux palionax. Sra 
)axoyKa (ocipopuToB uNTepecHa TakxKe H TEM, YTO OOLIYHO KPaCHOUBeTHBIe NO- 
/OABI CYHTAIOTCA MaJIONC€PCHCKTHBHBIMH JIA MOHCKOB cbocdopuTos. Onucanupie 


Ta6Oauna 1 


Xumvyeckuit cocTaB ocpoputos jeBoua c p. Kypetixn 


Conepxanune,-% | 


: Ne 
XapaktepucTHKa Nopoyt ¢ 
| Fe,0, | FeO | co, | P,0,|-cao.| F | Cy es 
MOHKperua cocoputa f 20,85" 4077 isi) aly, Gin] 2A PAN) Cats) || Ae) | 2 
|.OHTOMepaT c ocoput- 
HBIMH KOHKpellw 4,79.|15,25| ue 4,09) 2,03). — | —°> | 64,52) 2 
ompeg. 
ONKpelna occdoputa 3,02, | 11,38} 9,84 113,41 142,19)-24.47 | 070 14°24 | 4 
HouKpenua cdocdoputa 4,50 | 14,25] 4,33 | 5,987) 410,36} - — — |°35,35 ) 4 
OHTOMepaT c docopur 
i. HEIMH KOHKpelHAMH D021 OP OOH re soit etd 2i Of |e O25 |S eas— — | 55,04] 4 
POuKpewua cocdoputa 5,76 |414,92| He 3,31] 6,60)19,45].0,66 | 46,50 |] 6 
f ompez. | 


focopuThI CBHeTeMbCTBYIOT O BO3MOxXHOM cocdaTooOpasoBaHHu BO BpeMa 
2MMMCHTAUMH KpaCHOUBeTHBIX TVIMHHCTbIX OCaJKOB B YCJIOBHAX MOpcCKorO 
ACcCeHHa HOPMaJIbHOH COseHOCTH, 


TocyfapcTBeHHblit Hay 4HO-HCCIeOBaTeIbCKHH Tloctynusto 
HHCTHTYT TOPHO-XHMHYCCKOTO CbIPbA 13 VI 1956 


UMTHPOBAHHAA JIMTEPATYPA 


17T.YW.Bymuuckuih, JAH, 26, Ne 3(1940), *% 0.1. Map kos, Tp. Tnapu. reon. 
mp. Ces. Mop. nytu, B. 17 (1945). ®C. B.O6pyues, Tp. BIPO, 1, B- 168 (1932). 
E.B. Opwzosa, Mauuep. pecypcn 3apy6exu. crpan, B. 19 (1951). 


Jloxxagn AkayemMun HayK CcccP 
4957. Tom 114, Ne 6 


TEOJ/JIOVH 


r. H. HEMKOB wv K. JI. XJIOMOHHH 


HAXOJKA MAJIEOWEHOBbIX HYMMYJIMTOB 
B BOCTOUHbIX KAPITATAX 


(ITpedcmasaeno axademuxom H. C. Mamckum 25 I 1957) 


B 1884 r. E. Jysuxoscxuit (5) coo6mus 0 HaxoqKe HYMMYJINTOB B OKpect 
Hoctax c. Jloppi Ha p. IIpyte (CranucaBcKas OOacTb) B TaK Ha3bIBaeMbIX HH} 
Il@paMOBbIX CJIOAX, OTHOCHMBIX K BePpXHeMYy Mewly (CTpbIickad cepua 10 one 
O._C.,. Basopa)nC) 

B 1901 r. B. IWatnoxa (*) coo6uju O HOBO HaxO/{Ke HYMMYJIHTa Xopouis 
COXpaHHOCTH H3 MHOMepaMoBbIX CI0eB OKpecTHocTeH c. JJoppl. 

BpliueynoMAHyTbIe (OpMbI He ObIIH TOUHO OlpeseeHb!, MosToMy P. 3y6e 
(1°, 11) noqBepr COMHEHHIO 9TH HaxoyKH, cuuTas, uTo E. JlyHukopckui OOnap} 
2KUJI HYMMYJIMTHI He B KOPeHHOM 3averannn, a B. Ilatnoxa umes Jeno He c Hy? 
MYJIHTOM, a OpOHTOJIMHON. | 

JIerom 1953 r. A. O. Kynpunukuii amen oqMH SK3eEMIIAp HYMMYJIRI 
Bc. Spemye ua p. IIpyt B 3 km wxuee c. Jloppl, B necyaHuKaXx, 3aylerarolly 
BbILe CTPbIMCKOH CepHH, B OCHOBAHHH TaK Ha3bIBaeMbIX IIJIMTOBbIX CJIOeB NOI 
CKHX YreooroB (*) — MOAbAMHEHCKOM MeCTPOUBeTHOM TOPH30HTe MO Cxe 
O. C. Bamnosa (1). K coxkaeHuto STOT HYMMYJIUT Obl yrepAH, H TOUHOe BUOB 
Ha3BaHHe ero He ObIIO yCTaHOBJIeHO. 

Jletom 1955 r. K. JI. Xnononuy u I. C. [lantenees B pes ysbTaTe TWaTeJIbHb 
MOHCKOB B IlyHKTe, yKa3aHHOoM 41. O. Kyabunukum Bc. Apemuye, Hania " 
SK3eMIIApa HYMMYJIHTOB, IpHuadwexamux K Buy Nummulites solitari 
de la Harpe. | 

Bc. Apemye HaOuofaeTca NpeKpacuHbli pa3spe3 OTOMKeHHH CTPbILCKOH C 
puu. Ilocnequaa mpefcTaBsieHa MOMHOH PHWeBOH TONMeH: puTMHYHO Yep 
Wytollvecad TeMHO-Cepble NeCYaHHKH UH aprHJIJIMTbI, CMATBIE B KHJeCBHHE 
CKaqKH. 

Boule CTpbIHCKOH CepHH 3eCb 3aeraloT MIHTOBbIe CJIOH MOILHOCTbIO OKO) 
40 M, MpeAcTaBJeHHble MecuaHHKaMu M aprusmiuTamH. HuxkHan rpanntsa STI 
CIOCB OTYETIMBO IPOCeKUBAeTCA B Paspese NO MpOCcsOIO KpaCHbIX aprHJNUTO 

Hapsyy c KpacHbIMH aprvJJIHTaMu B OCHOBaHHH IVJIMTOBBIX Cl0eB 3asera 
HeCKOJIbKO MpOCOeB MeCYaHHKOB, HHKHAA YWaCTb KOTOPbIX IpefcTaBsaer cob 
rpaperuT. B rpapeamutTe BCTpeyaloTCA MHOFOUMCJIeHHbIe HeEOMpeseHMBIe O60 
KH HCKOMaeMOM *ayHbl, OTYeTIMBO BUAMMbIe Ha BbIBeETPeNOM MOBepXHOCTH. 

Vimenuo B 9THX rpaBenuTax HW HaliJeHbI yKasaHHble HyMMyauTHI (B 700 
HUKE NO TEYCHHIO OT KEMeSHOMOPOXHOrO Mocta yepes p. IIpyt). Crpaturpad 
yeCKoe I0JIO*KeHHE TOUKH C HYMMYJIHTAMH He BbISbIBAeT COMHEHHA. 

Bolle MIHTOBbIX CJIOCB 3aNeraioT MaCCHBHBIe€ CBETJIO-Cepble MaJIeOWeHOB! 
MeCuYaHHKH AMHeHCKOWM CBHTHI. 

Haxoyka Nummulites solitarius de la Harpe nosBonser cyenaTb BHIBOL 
MaJI€OW€HOBOM BO3pacTe IMTOBLIX CloeB. YKa3saHHblli BU Obl BHepBbIe ON 
caH B 1883 r. ©. JIarapmom (°) u3 NaneoueHOBbIX OTMO*KeHun Erunta. 

B 1951 r. N. solitarius de la Harpe 61m onucan T. Hlay6om (*) 13 orn0% 
HUM BepXHero TaeoleHa H HHSOB Hu>KHerO 90lleHa LIBetitapcKux Aupn. 

_ OKSeMILIApLI U3 Cc. Apemye UeHTHUHbI MeractbepuyecKoH dopme N. solit 
rius de la Harpe, u3s06paxenuolt y I. Hay6a. 
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K cmambe A. A. Jlexucoga, u A. JI. Satidec, K cmp. 1287 


Puc. 3. QnekTpowHble MHKpoororpadun pak- 
WH mpoKkossarena: a — II hpaxuna, 6 — IV 
dpakuna 


K cmamve I. H. Hemxoea u K. JI. Xaonoxnuna, x cmp. 1300 


bs LOX* 12.5% 


Puc..1. Nummulites solitarius de la Harpe 


TLAH, tT. 114, Ne 6 


Jlonaagn AkayemMun Hayk ccGP 
1957. Tom 114, N 6 


TEOJOLH 
ee 
X. M. CAMJ{OBA 


KOJIMYUECTBEHHOE PACIIPEJEJIEHHE ®OPAMAHH®EP 
B OXOTCKOM MOPE 


(IIpedcmaeaeno axademuxom H. M. Cmpaxoeum 238 XI 1956) 


IIpu reomoruyecKkux ucceqoBaHHAxX OXOTCKOrO MOPH, MpOBOUBIIAXG 
na «Butasey B 1949—1952 rr., 6blm0B3ATOOKONO 300 mpo6 ocaykos. B pesya, 
TaTe H3yYeHHA dopamuHudep U3 STHX NpoO ObliH NONyYeHbl MaTepvaJbl | 
oOmleMy KOJIHYUeCTBEHHOMY paclipeyeseHHio HX MO NwoulaqM Mops. | 

VisspecTKopble JOHHbIe (opaMHHNdepbl B OxoTCKOM Mope HaliJjeHbI BO BCE 
mpoOax MoBepXHOCTHOrO COA OCaqKOB. B HanOoubuIMxX KOMYeCTBaX (OT 3C 
yo 1000 9x3. Ha 50 r ocayKa) OHH IIpHCyTCTBYIOT B CeBepHOH YacTH MOpA F 
WIMpOKOH MaTepHKOBOH OTMeJIM VW B OKO NOMOBAHE MOPA — Ha WeHTPaJIbHb| 
MOABOJHIX BOSBbILIeHHOCTAX HW Ha CKsOHaX KamuaTKu, CaxanmuHa uw Kypy 
ckol rpaypl. Haumenbuiee komHuecTBO (opamuHHdep (MeHee 50 9K3. Ha 50) 
ocajKa) oO6Hapy2KeHoO B KoTMOBHHaX TMHPO u Jleptoruna, B wxKHOK Behe i 
BOAHOH KOTJIOBHHe HM Ha OTCIbHbIX YYaACTKAX MATePHKOBOTO CKJIOHA Y 1OKH 
Kamuartku (puc. 1). KommuecTBeHHblli MakKCHMyM (popamMuHndep cepepHOHMaTep 
KOBOH OTMeJIH OOpa3s0BaH XOJIOAOMIOONBLIMH APKTHYeCKO-OopeabHbIMU BUAaMH 
OObIYHO C TOJICTBIMH TIPOUHbIMH PaKOBHHaMU. OTOT palOH ABJIAe€TCA OCHOBHB 
paHouom (opMupoBaHHA XOJOHbIX OXOTOMOPCKHX BOJHBIX Macc M OTIMYaen 
MHTCHCHBHOHM BepTHKabHOH LupKysiauuelt BoA. lyOunb 3qecb He NpeBpmua 
250 M; TeMNepaTypa NPHAOHHOH BOAbI HU3KaH, NOpsyKa — 1,5°, comeHocTb 
Mpespiuaer 33,5% , coqepKanve pacTBOpeHHOrO KUCOpOAa B NPHAOHHOM CII 
Mocturaer 5—6 ma/n. TpyuTet B STOM palione pasmMUHbIe, OT MeckoB JO ral 
HMCTO-J[MaTOMOBBIX HJIOB, HO 'MpeoOsaqaioT NecKH HM aJIeBPUTHI. CofepKaHy 
CaCOs B ocaqKax Hu3Koe (MeHee 0,5%) uM TOMBKO Ha OTJebHBIX yYacTKax MK 
BbilllaeTcA NO 1%, 3a CYeT OCTaTKOB paKOBHH MOJVIIOCKOB; coflepxanHe Coy 
KoneOeTca oT 0,5 702% (?) wu SiOvayr — OT HECKOMbKUX MpoueHToB Jo 40° 
(°). Bugni, oOpasyiomue STOT MaKCHMYM, B Oovlee 1OXKHBIX pallonax Mops B MK 
BeEPXHOCTHOM CJl0e OCAKOB He BCTPeYaIOTCA HM NOABJIAIOTCA TOJIbKO B HUKeN 
KalulMX TOPHSOHTAX JOHHBIX OTIOKeHUH (4). 

KomuuectseHHbit MaKCHMYM H3BeCTKOBbIX JOHHBIX (bopamHnudep MOJBO} 
HBbIX BOSBbILMEHHOCTeH HM CKOHOB Kamyuatku, CaxanuuHa u KypunpcKoli rpaq 
o6pasoBaH OopeatbHbIMH M cyOTponMueckHMM THXOOKeaHCKUMH BugamH (5 
Bosbuiad yacTb sTHX BUAOB (70%) HeBCTpeyaeTcsH B palioHe CeBepHOFO MaKCl 
MyMa HM OOJlaqaeT TOHKOCTeHHDIMH XpyIKHMH pakoBinaMu. lOxupie patiounl x: 
XOMATCA B Ipefemax paCipocTpaHeHHA TeMJIbIX THXOOKeaHCKHX BOJIHBIX Mac 
PnyOnubl 3qecb u3Mensmorcsa oT 400 yo 1500 m, TeMliepaTypa NpHAOHHOH BOpI- 
oT 0 fo 2,4°, comeHocTh — oT 33,75 jlo 34,5%, COfepKaHHe pacTBOpeHHOTO KI 
cnopoa oT 2 Jo 4 Mu/a; rpyHTbI pasmMYHBIe, OT MeCKOB JO IIMHUCTO-MaTOM 
BbIX HOB. CojlepKaHue B HHX CaCOs Kome6leTca oT 2 JO 5—7%, Copr — € 
0,5 n0 2%, SiOvayr —oT 15 70 55%. AMopdubim KpemHeseMoM CJIOXKeHBI OCTATK 
AuaTomosblx. B patone Kypujibckux ocrpoBoB M3BeCTKOBbIe JOHHBIe (op: 
MHHM@epbl B OOJIbIIHX KOuMUeCTBAX HalieHbI H Ha MeHDIUHX raryOuHax, mm 
paaka 200—300 mo. 

B NonmxKeHHBIX y¥acTKax MOpCKOrO J{Ha B KOTOBHHAX Jjeproruua (riy6ur 
Ro 1700 M), B 1loxkHOH rayOoKoBoqHOl (rayOuHa Jo 3300 M) H B KOTVJIOBHI 
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[TMHPO (ray6una yo 900 m) Zone bopamunndepsi Halijenbl B He3HauUTeNb- 
IbIX KOJIMYECTBAX, MeHee 50 9k3. Ha 50 r ocayKa. STO OOBACHHeTCH TeM, UTO 
} KOTMOBUHAX Pacnosaraworcn NepepaooTaHuble THXOOKeAHEKHE BO, B mpu- 


(OHHOM CJIO@ KOTOPBIX COMep2KUTCA KUCIOpofa He Gomee 1—2 ma/n. PYHTHI 
AeCb MIpeAcTaBJeHbl PIHHH - 


TO-WaTOMOBBIMH HWwIaMH, 
OflepxKalluMH He GOonee |p r Teel 
50% CaCOs uw or 20 xo 
0% SiOzayr.’ O6masa 6uo- | ; \X 
facca JOHHBIX 2KMBOTHBIX B | \ Sf] 
THX palioHax TakxKe He3Ha- 
MTeIbHa (°), P 
IIpu cpaBHeHHu KaprT 
ACIIPOCTPaHeHHA U3BeCTKO- Z 
IX JLOHHBIX Chopamunudep 
» KapToH cojepxkanua B 
ca[KaX OpraHnyeckoro yr- 
fepoyqa HemocpeycTBeHHOH 
BA3H B HX paciipejeleHuu 
fe HaOuofaetca. B paitonax 


sb 


ACIIPOCTPaHeHHA OObINHX 0 
‘OJIMYECTB H3BECTKOBBIX (po- Ee cae : 
aMHHUep Copp B ocayKax ? WS -1 


ONePXKHTCA B pa3JIMUHBbIX 
omMuecTBax, oT 0,5 70 2%. 
lo-BHAuMomy, opraHHyeckoe 
eINLECTBO B OCANKaX B KOJIH- EE 
(leCTBax, KakHe HaO10a1oT- 


1 B OXOTCKOM Mope, He OKa- Puc. 1. Pacnpegenenne H3BeCTKOBBIX JOHHBIX (opa- 
HIBAeT DH pee e pac- MHHndep (8k3. Ha 50 r ocagKka): 7 <50, 2 50—100, 
As P Pp es ML ge ~ 8 100—300, 5 >>500, 5 —Hen3yueHHbIe paiount 

BOpsxtoutero JICHCTBHA Ha 


I3BECTKOBbIe€ PAKOBHHBI (Pop- 
IMMHMdep. ITO MOATBepxXMaeTCA OTCYTCTBHeEM Ha HHX CJIeAOB PacTBOpeHHA. 
KomuyecTBo KHcmopoya B MpHAOHHOH Boye MMeeT OMpefeseHHoe 3HayeHHe 
WIA %Ku3Hu (popamunudep. Oro BUHO US Toro, ITO rpynna (popamuunndep, 06- 
as VIOWAH MAKCHMYM Ha CeBepHOli MATePHKOBOM OTMeJH, XKHBET TOJIbKO NpH 
sbICOKOM COJepKaHHH KUCTOpOsa B BOe, NOpsAKa 4—5 mui/a u Oonee. [pynna, 
yOpasyrollat MaKCHMYM MaTepHKOBOTO CKJIOHA, KUBET IPH KOJMYeCTBAX  pac- 
BOpeHHOro KHCTOposa, MopayKa 2—4 mu/a.IIpu coxepxanuu xe O2 B Boye 
feHee 1—2 ma/n (B KoTHMOBMHAaX JJepioruHa U 1OxXHOH rayOOKOBOAHOH) JOHHbIe 
JOpaMHHMdbepbl BCTPeyaloTCA B HeSHAUHTEIbHBIX KOJIMUCCTBAX. 
. CpaBynpad pacupesenenue u3BeCTKOBBIX JOHHDIX opaMunHNep Cc pacripe- 
leleHHeM TeMMepaTyp H COmeHOCTeli MpHAOHHOM BOMbI, MOXHO TaK?Ke OTMCTHTb 
lamuuve JByX rpyum copamunudep: OANOM — IpHypoveHHOH K paHony 
ACIIPOCTPaHeHHA BON C OHM KEHHOM COJICHOCTbIO H OTPULATebHOH Temnepa- 
‘ypolt u Apyro# —puypouenHolt K paloHaM pactipocTpanenuaA Bo Cc HOp- 
[abHOL COJeHOCTHIO H MOCTOAHHO! NOOKUTeIbHOM Temnepatypou. M3 sroro 
HHO, UTO paciipeseseHHe H38BECTKOBbIX JOHHIX (PopaMuHHep 3aBucHT OT 
aclipeeseHHA BOHbIX MAaCC. . 
Mexanuyeckuli cocTaB rpyHTOB TakxKe BAMAeT Ha paciipeeweHne U3BeEcT- 
COBLIX (bopaMuHUbep, HO B MeHbUeli cTemeHH, YeM BOAHbIe MaccbI. Tak, BUABI, 
Spas yioulve IO%KHBIt MaKCHMYM H B OCHOBHOM 2kuByile Ha MATKUX PpyHTax — 
JIMHUCTO-[HaTOMOBEIX WlaX, B H€MeHDINMX KOJIMYeCTBAX BCTPedaloTcA HM Ha 
joflee PpyObIX asleBPUTOBLIX TpyHTax. Buybl, oOOpasyroulwe CeBePHEIM MaKCHMYM 
{ 2KUMBYIIe B OCHOBHOM Ha aJleBpUTaX H MeCKaX, BCTpeyaloTcA MH Ha MATKUX 
pyHTaX Ha HeOOMbUIHX rayOuHaXx. 
- CKYJIbIITHpOBaHHble BUAbI BCTpeveHb! TObKO CpeqH tbopamunudep c TOH- 
‘Oli H3BeCTKOBOM CTeCHKOM, B OCHOBHOM B I[eHTpaJIbHOH YaCTH MOPA, Ha Tuly- 
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; 
6unax 6ouee 500 M, Ha MAPKUX PpyHTaX IIpH TeMMepaTypaxX NPHAOHHOH BOjbI 
or 0 qo 2,4°. E al 
TakuM o0pa3oM, H3BeCTKOBbIe JOHHbIC (popamunudepst] MOryT] 2%KHTb TIpH 
pa3HooOpa3Hbix SKOMOPHYECKUX YCJIOBHAX, HO BUOBOM CocTaB HX H3MeHAeTCA 
B 3a€BHCHMOCTH OT 9THX YCJIOBHH. f 
ArrmOTHHHpoBanHble (bopamuHudepbl B OxOTCKOM Mope HaleHbl BO BCeX 
mpo6ax OCa{KOB COBMeCTHO C H3BECTKOBBIMH OHHbIMH BHjaMH, Palioubl, rye 2KH- 
JH Obl TOJIBKO arrJIIOTHHUPOBaH- 
HbIe (bopamuHndepbl, B Oxor- 
CKOM Mope He OOHAPy2KeHbl. 
Cpequ arrsii0THHHPOBaHHbIx 
(bopamunndep BbieineTCA IB 
rpynub Buyos. Ileppaa rpyn- 
na, WecuaHbIx dopamunud@ep, — 
HanOoulee MHOrOUnCJIeHHaA 
(98% Bcex BHJOB), HMeeT cTeH~ 
KH PaKOBHH, COCTOAMHe 3 OT- 
HOCHTeJIbHO rpyOblx MeCuYHHOK, 
CIIEMC€HTHPOBaHHbIX %XKeJlesH- 
CTbIM lleMeHTOM. Bropas rpymna 
cbopaMuHu@ep = Up ec TaBsleHa. 
Bcero JByMA BuyamMu Miliam- 
mina herzensteini (Schlum.) | 
Karreriella baccata (Schw.), 
CTeHKH PaKOBHH KOTOpbIX CO- 
CTOAT M3 Me@JIKHX TMeCUHHOK H 
H3BeCTKOBBIX YaCTHL, CL@MeCHTH-| 
POBaHHbIX H3BeCTKOBHCTHIM ue 


MeHTOM. | 
Puc. 2. Pacnpeyesenve arrsai0oTHHApOBaHHbIx cbopamu- ail 
Hudep (9k3. Ha 50 r ocagka): /—He Haligenpl, 2 <25, Tlecuanpie cbopamunndepyt, , 
38 25—100, 4 >100, 5 — neusyyennble palioubl TIpeACTaBJICHHbIe aPKTHYeCCKO-} 
OopeabHbIMH BHylamMu (7),, 
BCTpeyalorced B OOIbUINX KouMYecTBax (Gomee 100 9k3. Ha 50 r.ocayKa) B? 
3anaquoH uacTH CeBepHOrTO MeJIKOBOJbA, B 3anuBe IlenexoBa 4 y 10x*KHOrO) 
okonyanua Kamuatxu (puc. 2). TayOunpr 3yecb u3MeHsioTca oT 50 JO) 
250 M; I'PpyHTbI lpecTaBJeHbl NeckKaMH HW KPYNHbIMH aJleBPHTaMH, Coep-- 
*KAWMMH OTHOCHTeIbHO MOBbIIMeCHHOe KOHYeCTBO XKeesa, oT 2,5 Wo 5% (8)) 
HM HeOoubuIMe KoMYeC?Ba CaCO; (MeHee 1%) H Copr (OObINHO MeHee 1%, u3peqKa: 
fo 2%). Patioubl 3TH 3aHATbI B OCHOBHOM OXOTOMOPCKHMH BOJHbIMH MaccaMH.. 
B Ooslee 1OKHbIX PaHOHaX, Ha CKJIOHAX 10KHOH TIyOOKOBOAHOU KOTIOBUHHI, , 
necuaHble (PopaMuHHdepbl BCTpeyaioTcsA B OOMDbINHX KOJHYeCTBAX Ha rayOuHaX! 
jo 1500—2000 m — B oOacTu pacipocTpaHeHuA THXOOKeaHCKUX BOJHBIX MAaCC,, 
Ha leCKaX H aJleBpuTax, COJlepxallMX NOBbILIeHHOe KOMHYeCTBO Fe (fo 5%)} 
H HeOosbluMe KoHYecTBa CaCOz (MeHee 1%) H Copr (okoI0 1%). B ocTamBHBIX! 
paioHaxX MOPA HaliJeHbl eMHHYHbIe SK3EMIIAPbl MecuaHbix dopamunudep.. 
B MecTax paclipocTpaHeHHA TIMHUCTbIX JMaTOMOBbIX HJIOB, COJepxKallux He- 
Oobluoe Kom MYecTBO Fe (MeHee 1—2%), necuaHbie opaMHHHdepb! OTCYTCTBYIOT, . 
TakuM o6pa3oM KosIMyecTBeHHOe paciipesedenhe NecuaHblx copaMunudep TecHO 
CBH3aHO C Me€XaHHYeCKHM COCTaBOM OCaJ{KOB H HEKOTOPbIMH OCOOeHHOCTAMH UX. 
XMMHYeCKOLO CocTaBa. XapakTep Ke MPHNOHHbIX BOMHbIX MACC BIHACT TOKO Ha! 
BHOBOH COCTaB M He OTpaxkaeTCA Ha KOJIMYCCTBEHHOM paclipesenenun o- 
pamuHHdep. . 
ArrJOTHHUpOBaHHble PopaMHHNepbl, B COCTaB CTeHOK paKOBMH KOTOPBIX 
BXOJMT H3BeCTKOBbIM WeMeHT, B OObIUMX KOHUeCTBAaXx (Gomee 30 9K3..Ha 50 r 
ocala) BCTpevaloTcd B CeBepHOli H BOCTOUHOM YacTAX MOPA Ha PaaJIHYHBIX rury- 
OuHaX HW rpyHTax, cojepxamHx Fe meunee 2,5%, a CaCOs Jo 2% u Gonee. Cue- 
QOBATEbHO, TAM, Ile OKHCJIOB %Kese3a B OCANKaX MaJlO, MOCeNAIOTCA BUIbI, UC- 
MNOJIb3yloulMe B KayecTBe IeMeHTa KapOoHaT KaJIbUHA. 
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HnauKrouneie tbopaMuundeppi B OxoTckom MoOpe IIPeJCTaBJICHbI B OOJIbILIOM 

KOJIMYECCTBE XOJOAHOBOAHBIM BuOM Globigerina pachyderma (Ehr.) u equnuy- 
IDIMH SKSeMMIApPaMU TeMNOBOAHOrO Bua Globigerina bulloides Orb. Pacnpeze- 
I€HHeE MO HY MOPS pako- d 
BHH IJIAHKTOHHbIX (opa- 
MMHU@ep 3aBHCHT OT Mec- 
fa HX OOHTAHHA B Toute 
BOIbI HW OT HallipaBeHus 
reveHuii. BOxorcKom Mo- 
pe IlJIaHKTOHHbIe (popaMH- 
AM@epbl CBA3AHBI C THXO- 
oKeaHCKUMH BOJIHbIMH 
MaccaMH. Han6ompbume 
KOJIHMUCCTBA PaKOBHH Tla- 
IKTOHHBIX (bopamuHHdep, 
Soee 300—1000 9x3. Ha 
90 r ocayKa, BCTpeyeHBI 
ia rayOuHax 600—1300 m 
30 BiayuHe Jleptoruna, 
Ha CeBeEPHBIX CKJIOHAaX 
IOABOJHbIX BOSBBILLIeCHHO- 
Teli B WeHTPaJIbHOH YacTu 
MOpaA H Ha CKsIOHe O1H3 
OXKHOH KamuaTKu (puc.3), 
r. €. Ha MYTH mpoxox- 
MeHHA =‘ TeMJIBIX. THXO- 
\KeaHCKHX BO. Coyep- 
KaHHe CaCOs B ocaqKax Puc. 3. Pacnpezereuve MaHKTOHHBIX dopamuHHdep (dks. 
3 JIeECb pa3sM4HOe — OT xa 50 r ocagKa): ] —He Haligenpst 2 <50, 3 50—300, 
9,5 Jo 5—7%. B ue6onp- 4 300—1000, 5 >1000 
WHX KOJIMYeCTBaX (NopsAq- 
Ka 50—100 9x3. Ha 50 r ocaykKa) NuaHKTOHHbIe bopamMuHHdepbl OOHapyxXKeHb! 
B IOKHOH PtyOOKOBOJHOH KOTMOBHHE Ha rsyOuHax Gouee 3000 mM. PakoBuHbl 
PIOOHrepHH H3 3TOTO palOHa He HECYT CJIeMOB PaCTBOPeHHA; MOITOMY TOBOPHTE 
96 UX pacTBOPeHHH B TouMe BOAbI HET OCHOBaHHH. 

B npvOpexHbIx pafionax Mopa, Ha ryOuHax MeHee 200 M, TaM rye paciipo- 
STPaHeHbI OXOTOMOPCKHe BOJHbIe MACCHI, IIaHKTOHHbIe (OpaMuHHdepbl OTCyT- 
STBYIOT. TOJIbKO B MecTaX MPOHHKHOBeHHA Ha M@JIKOBOJ[be THXOOKeAaHCKHX BOJ- 
HbIX Macc (palionbt o. Mount u ropa 3amuBa UlenexoBa) 1aHKTOHHbIe copa- 
MHHUepbl H3peKa BCTPeyalOTCA Ha MeHBIUMX rryOuHax. 

V3 cotloctaBeHua KapT pacipeyeseHuA OeHTOCHBIX H3BeCTKOBHIX (bopaMH- 
HHdep, IIaHKTOHHBIX (opaMHHudep HW KapOonaTa KaJIbUMA B OCaKaxX BUHO, 
WTO B palioHax, re UMeloTCcH HavOOJIbIUHe KOJIMYeCTBA TOJIbKO IJIaHKTOHHbIX 
DaKOBHH HJIH TOJIbKO OeHTOCHBIX, OCaKH COflepxKaT CpaBHUTebHO HeOOJIb- 
moe KouH4ecTBO CaCO; — He Gomee 1—2,5%. B palionax 2Ke coBnayleHHA OouIb- 
MX KOJIMUeCTB PaKOBHH Oe€HTOCHBIX H IVIaHKTOHHBIX BHAOB cCoslep2kaHHe 
CaCO, B ocayKax yBesmunBaetca No 2,5—5% u Oostee. Ilo-BuHMOMy, TOJIbKO 
8 CYMMe IJIaHKTOHHbIe MH OeHTOCHbIe (OpaMHHH@epb! AaloT MOBbILIeHHOe CO- 
lepxkanue CaCOs B ocayikax OxoTcKoro Mops. 

VMucrutyT okeaHosorHu Ilocrynusio 

AxaylemuH HayK CCCP 24 VIII 1956 
LMTHPOBAHHAS JIMHTEPATYPA 


13.T. Ile npuna, Tp. 300m. uncr. AH CCCP, 13 (1953). * II. JI. Bes py kos, 
MAH, 103, Ne 2 (1955). 3 Tl. JI. Bespy «os, JAH, 103, Ne 3 (1955). 4 X.M. Cau- 
108 a, JAH, 92, Ne 1 (1953). *3.T. Ilex puna, Hccneqopanne JasbHeBOCTOUHBIX 
uopeit CCCP, 11 (1950). © JI. A. 3enKeBU4U, PayHa H ONOMOrMYeCKAA MPOAYKTHBHOCTh 
vopa, 1, 1951. 7 3.1.Meapu na, Tp. 300n. nnct. AH CCCP, 12 (1953). 8 9. A.OcTpo- 
smMos, JIAH, 102, Ne 1 (1955). ® TI. B. Ymaxos, JAH, 68, Ne 4 (1949). 
OT]. JI. Bespyxos, Tp. Uucr. oxeanon. AH CCCP, 12 (1955). 
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Honruage Akagqemunu nayr CCCP 
1957. Tom 114, N 6 


PHCTOJIOTHA 


B. B. AHHCHMOBA-AJIEK CAH]IPOBA 


MOP®OJIOPMA PELLENTOPOB TBEPOM MO3rOBOH 
OBOJIOUKH FOJIOBHOrO MOSrA 


(ITpedcmaéaeno axademukom H. H. Anuuxosoim 6 IV 1957) 


Mopdosorua adepeHTHoli HHHEpBallMu TBep Joli MO3rOBOl OGOMOUKH FosOB- 
HOrO MO3sra OCBellleHa B JIMTepaType COBeplieHHO HefocTaTouHO. Meromueca 
lo 3TOMy BoMpocy padotr (*~*) HOCAT B OCHOBHOM aHaTOMHYeCKHit XapakTep H 
BbIACHAIOT HCTOUHHKH HHHEPBalMu TBepAOH MO3roBoOH OOOOUKH, a TakxKe pac- 
fipeqesleHHe HEPBOB B pa3JIMUHbIX ee yuacTKax. Mexyy TeM JanHble (busHosoros, 
MOYYMBIUHX eMpeCCOpHbI sPeKT NPM Pas/IMUHbIX pasipaxkenuAx TBepJoli 
MO3roBoH odonoukH (°*°), JomKHbI MpHBsewb BHHMaHHe HeliporucTomoroB 


Puc. 1. Jlo6uaa oOnacTb co6aKn. OrpaHuyeHHbI pellelitop B Buse 
KYCTHKA C OOHNbHOM apOopusamueli 


K H3y¥eHHIO MopouorMyecKUX OCOOeHHOCTeH ee pellenTOpoB. Mer nojBeprsi4 
HelipOrvcTOJIOrHYeCKOMY HCCJeOBaHHIO TBepAble MOSTOBbIC o6omorKH 30 cobaK 
wu 30 KoUlek. 

Matepuan cbuxcupopasca 20% HeliTpasIbHbIM (bopMaJIMHOM, 3aMOpO?KeHHBIe 
Cpe3bI HMIPerHHpOBaJIHCh COuIAMHM CepeOpa NO cnoco6y BuabmoscKoro—I’poc— 
JlappeHTbeBa, C HOCJICAYIOWWMM SOJIOUeHHeM Hi OKpackoli TeMaTOKCHJIMHOM 
Bémepa. 

Bo. pcex yuacTKax TBepAOH MOSrOBOH OOOOUKH HU B o6acTH CBOa, H B OO- 
jlacTH OCHOBaHHA Yepelia OOHAPYy2KeHbI OOWIMPHbIe HePBHbIe CICTCHHA, COCTOA- 
UlMe H3 BeETBAULUXCA H MepeleTaloulMXCA HEPBHBIX CTBOJIMKOB pasJMYHOrO Ka- 
jmOpa, a TakxKe OJMHOYHBIX HEPBHBIX BOJIOKOH. BoJIbIuIMHCTBO HEPBHbIX CTBO- 
JIMKOB CMeWIaHHble, COfepXKaT Kak TOJICTbIe — TYBCTBUTeJbHEIC, TAK HW TOHKHe — 
BULMMO CHMIaTHuecKHe, HepBHbIe BOJIOKHA 

O6pamaioT ua ceOA BHHMAHMe XapakTepHble USMCHCHHA HEPBUBIX CTBOJIMKOB 
B 30He HX MepeceveHusA C aPTepMaJIbHbIMH COCYAaMH: 3/eCb Ha HUX o6pasyrorca 
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B3YTHA, CBASAHHbIe C UX PasBOJOKHEHHEM, HepsBuple 53 kb es oe yecoall 
KaX OOHAapyXMBalOT IIpH3HakW pasfparKeHHA: KONTYPH! UX CT ei 
HbIMH, OTMeUaIOTCA BaPHKOSHbIe YTOMCHUA H BAKYOMH3 ANNA eee I : es it 

Bce yuacTku TBepol MosroBor O6OOUKH OOHIbHO CHAaOXKeHbl ine oF 
HBIMM alimapaTaMu, KOTOpbIe MO2KHO OTHECTH K THITY CBOOOJHBIX, Hev semen || 
POBaHHbIX H€pBHbIX OKOHYAHHH. Ouu GepyT Hayao OT TOJCTHIX las ae | 
HEIX HePBHbIX BOJIOKOH, MPOXOAALHX B COCTABe HePBHDIX CTBOJIMKOB, 


Puc. 2. OOnacTh cpeqHeH uepenHoH smKH coOaKu. PacnpocTpaHeHuHblti 
peuentop 


WM OT OJMHOUHBIX HEPBHBIX BOJIOKOH, HAYUIMX H30JIMpOBaHHO B TKaHH TBepJoli 
MO8rOBOH OOO04KH. OAHO YYBCTBUTeJIbHOe HEPBHOe BOJIOKHO, OTaBanA KOJa- 
TepaJIH, OOpa3yeT HeECKOJIbKO PpelleMTOPHbIX allapaTOB, YHCIO KOTOPHIX B CBA3H 
C 9THM 3HaYHTeJIbHO TIpeBblllaeT YHCIO adbepeHTHbIX MPOBORHUKOB. 

Ilo cBoemy cTpoeHHto pellelTopbl TBepAOl MO3rOBOH O6OOUKH MOryT ObITb 
pasOuTbI Ha TPH BUJa: NepBbIl BUA— ApeBOBHAHO BeTBAILHeECA KYCTHKH C OOnIIb- 
HOH apOopusaliveli Ha CpaBHHTeIbHO OrpaHHyeHHOH Noman (puc. | *). 
Bropoh Buy — OOWIMpHble pellenTOpHble MOA, 3AHVMAIONIMe HECKONbKO Novel 
3peHHA WM KOHTaKTUpyroulMe C OONLWOH NNoMablo HHHEpBupyemMoh TKaHH 


* Bee pHCyHKH BBIIOHeHDI C MOMONIbIO PHCOBAIbHOFO alimapata Cc THcTOMOrHYecKHX Mmpe- 
napaToB. O6. 40, ox. 10 x. 
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(pic. 2). Onn cocrost u3 Tonualimux, quxoTOMHMUecKH BeTBAMLUXCA HHTeH, 
B SOHE BeTBCHHA KOTOPbIX OOHAPyXHBAIOTCA TpeyrouIbHble (pHOpHAApHbIe 
MIOWAXKH, NoKoOnbIe onncanHbiM JIaxosperkum (1!) B pewentopax MarKoli 
MOSroBOH OOoIOUKH. TepMHMHaJIM Tex H Apyrux peuenTOpoB TecHelimuM 06- 
Pa3SOM CBASaHbI CO CHelMaJIbHBIMH BCIOMOFaTeJIbHbIMH KJIeTKAMU nlepudepu- 
yecKOH PH. ; 

OTH pellenTopHble alilapaTb! paciOJOx*KeHbl r1aBHbIM OOpa3som B Wpociolikax 
PHIXJOH COeCXAMHHTEIbHOH TKaHH HM CHaOKAIOT CBOHMH TePMHHAJIAMH Kak 9VIe- 


“SE 


Puc. 3. Temennas oOnacTb KoWIKH. PerenTopHoe movie 43 QIMHHbIX HeBeTBAIHXCA TepMHHaelt, 
Oepylmux Hatalo OT OMHHOUHOTO YYBCTBUTebHOrO BOWIOKHa 


MeHTHI STOH TKAHH, TaK HM CT€HKH MIpOXOAWIMX B Heli KPOBCHOCHBIX COcyJOB. 
CileOBaTeIbHO HX MOXKHO OTHECTH K TOJIMBaJICHTHBIM, HJIM COCYAHCTO-TKaHeBbIM 
pellentopam. 

K TpeTbemMy BHUJY OTHOCATCH PelleNTOPbI, PaCHOJIOHKeHHble B COAX MIOTHOH 
tbuOpo3HOli TKaHH HM COCTOAUMe H3 TOHYALININX TepMHHAaJel, KOTOpbIe 10 OTXOK- 
JHU OT TYBCTBHTEIbHOrO HepBHOTO BOJIOKHa HAYT, MOUTH He pa3sBeTBAACh, 
Ha Jlaslekoe paccTOAHHe, MJIOTHO MpHslerad K MY4YKaM KOJIaPeHOBbIX BOJIOKOH. 
STH HepBHbIe OKOHYAHHA MOAOOHDI ONMCaHHbIM JlamiKoBpmM (1?) B HaqropTaH- 
uke, Cpepsoppm (1°) B ckepe, [Ipuroppesoli (+4) u [Imeukopolrt (!°) B crenkax 
KPOBeHOCHBIX CocyJoB (puc. 3). 

Kpome Toro, 10 XOJy HepBHbIX CTBOJIMKOB HaMH OOHApyXeHbI PelenTopLr, 
KOTOpbie GepyT Hayao OT OMHOTO H3 YYBCTBHTEJbHbIX BOJIOKOH STOO 2Ke CTBO- 
JIMKa HM BETBATCA B MepHHeBPaJbHOl TKaHH, OMJeTaA erO CBOHMH TePpMHHAJIMH. 
OTH CTPYKTYPbi MOXKHO COMOCTABHTD C YYBCTBUTEIbHBIMH HEPBHbIMH OKOHYAHHSA- 
MH, OMHCaHHbIMA B COCAMHHTeIbHOTKAaHHBIX OOOTOUKAX TiepHdepHyeckHxX Hep- 
Bos (1°), uccueqy KoTopble Kypy6uyse ('7) ycranopus ux addepenTuylo UpH- 
pony. Hamu na6moJeHusA MoKa3piBaloT, YTO MOAOOHbIMH PellelTOPHbIMH arina- 
paTamMu o6slajjaloT He TOJIbKO KpyIIHble TepHdepwyeckHe HepBbI, HO UH MeJIKHe 
HePBHbIe CTBOJHKH TBeEpAO MOsroBoOli COomOUKH (puc. 4). 
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Haim uccieqOBaHHA MOSBONAIOT CheaTb Cue yIOWIHe BbIBO/BEI: ¥ 
1. Bee orgesbl TRepHO MosroBoli O6OM0UKU TOMOBHOFO MO3ra CHAaO?KeHb! pe- 
LWeNTOPHBIMH HepBHBIMM almapaTaMM TuUA CBOOOHbIX HeHHKAalCyJMpOBaHHBIX| 
HEPBHbIX OKOHYAHU © pasIHYHOM CTemeHbIO H PopMol apOopu3alun. 
2, OGnapyxKeHHble B TBepolH MosroBoH OOoOUKe HepBHbIe OKOHYAaHHA| 
cyleytyeT OTHECTH K MeXaHOpelleTopaM, OHHCaHHbIM pa3JIMYHBIMH aBTOpaMyi 


Puc. 4. O6nacTb cpezHe uepenHoh amKu coGaxu. Penentop B nepHHeBpabHok 
TKaHH. 


KaK B CO@/\HHUTe bHOTKaHHBIX OOOJIOUKAaX, TAK. BCTeHKAaX MOJIOCTHBIX OPraHoB, | 
B wacTosimee BPCMA MOXKHO CUHTATH OOM ENPH3HaHHbIM, YTO OCHOBHOe HasHaye- 
ue STAX allapaTOB — CHTHaJIH3HPOBaTb B WeHTPaJIbHy!O HepBHY!O CHCTeMY 
O CTeNe€HH PaCTH2XKCHHA COOTBETCTBYIOWLUX OPraHoB. 

3. Baaroxpad oOuHIo HHTePpOWeNTHBHEIX alnmapaToB TBeplaA Mo3roBaA 
oOo104%Ka TOJIOBHOTO Mosra MpefcTaBaeT coOolt oOmMpHy pedieKcoreHHy!0, 
3OHY, HrpatOlly!0, BEPOATHO, CYUeCTBeCHHYIO POJIb B KHSHEMCATEbHOCTH Opra: | 
HH3Ma. 


CmouleHckuit roey apcTBeHHbIi Tloecrynuso 
MeHIMHCKHH © HHCTHTYT 25 1957 


IWHMTHPOBAHHAA JIMTEPATYPA 


1Y. Anuu4, O neppax TBepfol mMosropoli O6o70"KH cCHMHHOrO H 4yepenHoro Mo3ra, 
ucceptauusa CII6, 1875. *? N. Dowgjallo, Zs. f. Anat. u. Entwickl., 89, 451 (1929). | 
3 Ph. StoOhr, Cytol. and Cell. Pathol., 1, 329 (19382). * Max Clara, Das Nerven- 
system des Menschen, Leipzig, 1942. 5 C.P.Martin, F. L. McNaughton, C.L, 
Li, Anat. Rec., 97, Ne 3, 421 (1947). 6 B. JI. JlecHuuKkaa, Ucrousuxu uHHeppanuu 
TBePAOH MO3TOBOM O6OOUKH H UX yYacTHe B MaToreHese TOOBHbIX Oomel. Jucceprauua. 
1948. * 71. A.CuraaesBuu, Tp. Kppimcx. meg. uucr., 15, 211 (1953). *& J. A. Bu 
pioKOB, Onu3svHon. xypH., 34, Ne 6, 211 (1948). ® A.M. Yrounes, B. M. XawTuuH, 
@usvon. #wypH., 34, No 6, 695 (1948). 1° BupwKos, Cexpertapesa, Ilur. 
no (8). UA.M. JiqaxopeuxKuh, COopx. Mophonorua uyscTBsutenbHOH MHHepBalHM BHY- 
TpeHHUX opraHos, M., crp. 181. 1? B. ©. Ji am Kos, Tam xe, ctp. 207. 13 J. T. Caepg- 
0B, Tam xe, crp. 198. 14 T. A. Tpuropsbesa, Muneppauua KpoBeHOCHBIX cocyJOB, 
M., 1954. 1® E. K. I1aeuxosa, Mophonorna syscTB. HHHepBalM BHYTPeHHUX OpraHos. 
M., 1947, crp. 46. 3°T. ® Maapxos, Bion. oxen. Oxon. uw Meg., 33, Ne 4, 78 (1952), 
Ww A.W. Kypy6uq3e, Bron. axcn. Onon. u meg., 34, Ne 10, 69 (1952). 
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Jloknann Akazemun nayK CCCP 
1957. Tom 114, Ne 6 


: PHHPOBHOJIOTH fl 


O. C. 3BEPEBA 


O TEHETHYECKOM PYBEDKE B JIOJIMHE PEKU 
WM EPO 3HAYEHHH B FHPOBMOJIOrHH 


(IT pedcmaeneno axademuxom E. H. Ilaeaoecxum 19 ITI 1957) 


IIpu ruqpoOuonormueckux uccneqOBaHHAX peK He BCerya B JOuDKHO!I Mepe 
YUHTHIBACTCA HCTOPHA pasBuTUA Oaccelina B YeTBepTHUHEI NepHoy. Mexyy Tem 
B YCJIOBHAX TeppHTOPHH C INMPOKHM paciipocTpaHeHHeM YeTBEPTHYHBIX OTIO- 
KEHHH MMeCHHO STOT HCTOpHYecKHH (hakTOP MO%KeT BO MHOFOM OMPEeJeJIATh Co- 
BpeMeHHy!lo rHAporpapuyeckyio oOcTaHOBKy Oaccelina, a OT Hee, B KOHeCUHOM 
MTOre, 3aBUCHT HM COBPeMeHHOe HaceweHHe BOA — ero cocTaB, pacupocTpanenue 
MW PasBUTHe B O3epax, PeKaX H BOOeMax NOlMBI. Tloo6Horo pola 3aBuCHMoCTH 
ObIJIH BbIABJICHbI HAMM IPH COMOCTaBJIeEHHH MaTepvaJOB ruypoOuosornyeckoro 
uccleqoBanua p. Bpryergbl m0 Ty u Apyryto CTOpOHy OT rpaHulbl NepBoro MocT- 
MaKCHMaJIbHOrO OJleeHeHHA, KOTOPas MepecekaeT JouHHy Boryerybl B palione 
c.c. Yetb-Kynom — JlepepsucK (?,*), 

TuqpoOnonornueckne uccileqopaHua p. Bpryeryqbl mpou3sBoquauch Komu 
pusuanom AH CCCP & cBxa3H c pbiOoxo3slicTBeHHBIM OCBOeHHeM palioHa B 
1939—1951 rr. OOcneqoBaHHbIH yyacTOK OTHOCHTCA kK paloHy cpeHero TeyeHHA 
pekH. Odmlee NpoTaxeHuHe ero oKosIo 400 kM, 43 HHX 280 KM TpoxojNT Ha Tep- 
PHTOPHH MepBOrO MOCTMaKCHMasbHOrO OseJeHeHHA, OCTabubIe 120 KM pac- 
MOJIOXKEHbI BbIIMe NO TEYCHHIO PeKH 3a IIpeeaMU OTJIOXHKeHHH ITOPO OeeHeHUA, 
rye B COCTaBe UCTBEPTHUHEIX OTIOXCHHH U3SBeCTHA JIMIIb OHA, MeCTAMH pasMBI- 
Tai, MOPeHa MaKCHMAJIbHOrO OJleqeHeHHA. 

B mecrte nepeceyeHia JOHHbI Beruerybl rpanuweh oeqeneHus HaOs0aloTcs 
3HaUHTeJIbHe H3MeCHEHHA MOpdosOrHH OJIMHbI HW pycsa, MeHAeTCH MOH- 
Ma WH oOpasoBaHHble Ha Hel Bojoembl. 113 puc. | BuAHO, 4YTO BBE 
c. Ycth-Kysom Bpryerga TeyeT 10 OYeHb WWMpOKOti 3a0o104eHHOH OIMHe, KO- 
Topad paccMaTpuBaetca reouoraMu Kak yuacTOK [[peBHell JOJMHbI HeKorya cy- 
HleCTBEHHOFO CToKa BepxHeli Bpryerfbr B Kamy (°). CrupaBa or pekH cpequ 06- 
MIMPHbIX OoNOT NepBol HasMolMeHHOH Teppacbl pacnouloxweHa Tpynia osep — 
lout, Kaqamckne osepa, ABAAIONIMeCH PeMKTAMM MPUJIe(HHKOBBIX BOOeMOB. 
Xapaktep peKH PaBHHHHbIlt, COBPeCMEHHEIH MeaHAPOBHIH NOsc OrpanuyeH CpaB- 
HUTeILHO He WHpPOKOH Mowocol ABycTopoHHe pa3sBUTOH nolimEl. Pyco uMeert 
OTHOCHTeIbHO YyCTOHUNBOe MeaHpHyecKoe O¥epTaHHe, MepemelleHuad peku 
He3HAUHTeIbHbI, ClyYa CpesaHiA MeaHAp BCOBPeMeHHEI NepHO OYeHb pexKH. 
[IpuOpexubiée NecKH CHJbHO 3aHJIeHbl, y OeperoB pyCJla pasBuTa BbICIIad BOI 
Had pacTUTeIbHOCcTb. Munepanu3auna Box Bpruerbl Ha STOM yuaCTKe HECKOWIbKO 
MOBbIIMeHa, UTO CBA3AHO C YBEJIMYeHHEM POJIM TPYHTOBbIX BO KOPeHHBIX Topod 
B JIONOJHATCIbHOM BOJHOM NHTaHHH pekH. BpIxOAbI TaKUX BO] H3BECTHBI B BO- 
yoeMax MofiMbI, YTO He TOMbKO 3HaYHTeMbHO MOBbIMIaeT MUHEpau3allM1o BOX OT- 
eIbHEIX O3eP, HO H MeHAeT UX THApOXuMuYecKHH OOHK (rHApOKapOoHaTHEIe 
BOMbI IpeBpalaiorcs B CYbaTHble WIM XJOPHAHBIe). 

B oTmoxKeHHAX Ha O38ep NOMMHbI MpeoOaawoT TeMHEIe TOMOFeHHbIe Hb 
¢ coJep2KaHveM OpraHuueckoro BelllecTBa OT 18—20% B BONOEMAX TIOHMBI 0 
50—70% B o3epax Hagnolimpr (03. JIoHTbI). CB13H O8ep C peKOH B JeTHUH Nepnoy 
yacTO HapyllaloTcH, TeyveHHe B HUX OTCYTCTBYET, 6obune Moma 3aHAThl 
3APOCIAMH BOMHOM PaCTHTeJbHOCTH. a 


Bpruerya Ha 9TOM yuacTKe HMeeT CPaBHHTeJIbHO XOPOLIO pasBUTbIi 1.1aHKTO! 
w% JlocTaTOUHO MHOrooOpa3HbIt SeHToc. SanmeHHOe AHO PeKH 3aCcesIeHO MOM! 
miockamMu — Unio;, Anadonta, Sphaerium u Ap., owHroxeTaMH, JIMYHHKaM} 
Tenqunequy posa Fendipes. Cpequ mukpoOexToca TipeoOayawoT HeMaTO]b 
Buomacca 6exToca pycuia onpeyemsetca B 1—12 r/m?. OcoOeHHo OoraTa 2KHSHI 
B 3apOCIAX PAeCTOB H [pyro BOAHOM PacTHTeIbHOCTH B mpHOpexkbe peKH U 
BojloemMax nolimpl. B o3epax-ctapHulax 03. JLOHTbI YHCICHHOCTb 300M JaHKTOH! 
noxoqutT zo 9000000 sksemnuapos B | M*® Bogpr (Rotatoria, Cladocera). Buc 
Macca OeHTOCa 3THX O3ep (MOJWIIOCKH, MMABKH, OJIHTOXeTbI, aMPHNOH, JE 
UHHKH TeHAUMequA) onpesqertsetca B 20—80 r Ha 1 M® qua. B 9THX BOJOeMA! 
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Puc. 1. Cxema JOJIMHbI p- Bpruerypl B palioue TpaHHUbl MEpBOrO NOCTMAKCHMaJIBHOTO OJIeTeCHeEHU 


oOuTaeT cBbIie 50% BHOB MOJIIIOCKOB HM NHABOK, H3BeCTHbIX NO BCeH TeppHTO 
pun Komu ACCP, mpnyem B CocTaBe MOJIJIOCKOB peoOsaaioT JerouHble Hu Me 
peqHexaOepHbie — Buyer Limnaea, Planorbis, Valvata. Muorue sBojoemt 
YcrTb-KyoMcKoH NOWMbI NO CTeMeHH 3aHJICHHA HW 3apacTaHHA MW MO XapakTep: 
HaceJIeHHA MpHOMKAaIOTCA B CBOCM Pa3BHTHH K CTaqHH eBTpPO(HEIX IpyOB 

Hye rpaHHlbl OlexeHeHHA HaceleHHe BO] Bptuerbl 3HavHTeIbHO MeHseTCA 
4TO CBA3AHO, C H3MeHeHHAMM BCeH rHAporpaduyeckoH OOcTaHOBKH JOJHHBbI 
B pationec.c. Ycrb-Kysiom— JlepeBanck JomMHa cyKuBaeTca, 4 pyco Beryeryt 
Kak Obl OMOJIa2%KMBaeTCA — H3 MPeCHMYWLECTBEHHO AKKYMYJIATHBHOTO OHO Ape 
BpalllaeTca B IPO3HOHHOe. OOuIMe YKJIOHbI PeKH OCTAIOTCA HESHAYHTeJIbHBIMN, H 
WJIbI H BOAHAA PaCTHTeIbHOCTh y OeperoB ucuesaIOT, Ha He HAYHHAatIOT NpeoOsa 
aTb NeCKH, rpaBuli, MecraMH — rajeyuHHK. Ha HeKOTOpOM paccTOAHHM peK 
TeyeT MOUTH 6e3 NOMMbI. HuxKe No Ty H Apyryto CTOpoHy pycila NOABMAIOTCA ue 
pefyroulvecH yuacTKH TpHBHCTOH NOMbI, OOpasyloulwecA Mp mMepemMeijeHnu 
peKH B Mpouecce OoKkoBolt sposuu. Pycno Bpryerybl cTaHOBUTCA HeyCTOHUMBBIN 
XapakTepHo, YTO peKa MeaHJpupyer 3ech NO BceMy NonepeyHHKYy JOH 
Pa3MbIBaeT TPH MepeMeleHHAX PYCJIa He TOMbKO COBPCMeHHBIM aJJIIOBHH, H 
MW OTO%KeHHA OopoBo Teppachl, XOPOWIO MpeAcTaBseHHbe B Jone. B cKsOH 
STON Teppacbl Bpe3aHbl BePLIMHbI MHOFMX M38uyuHH Buryergbl; mpH cpesaHuHn u 
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eKOIO, UTO YacTO HaOsOJaeTCA B COBpeMeHHbIii Nepvog, KPYMHble cTrapHupi 
KASPIBAIOTCS PAaCHOJIO%RKCHHEIMH Ha HEKOTOPOM IpOTs2KeHHH B IpuTeppacee. 

JlelicrBenubie Mepemenlenua pycna uw HamudHe cTapuHl, co cyleqaMu HejaB- 
1€PO MPOUCXOAXMECHHA Y CKOHOB OOpoBOH Teppacbl ABJIAIOTCH HanOomee Xapak- 
fepHBIMH IIPH3HakaMH P. Bpryerfbl Ha TeppHTOPHU MepBoro MOCTMaKCUMAaJIbHOrO 
wleeHeHHA. He Menee Ba2KHbIM IPH3HAKOM CJLY2KHT HPOTOYHOCTh BOJOeMOB 
IOMMbI, OOYCOBJCHHAT PasJIMYHAMM YPOBHA HX BOs NO cpaBHeHHIO Cc pekolrt 
3 1,5—2 M, 4TO XapakTepHo Aa 9posuoHHoro pycaia. [IputoKamu CTapull Cy*KarT 
Yb H PeuKH, OJIMHbI KOTOPbIX MpopesaloT CKJOHbI GopoBoli Teppaci, 
1 TAKKE MHOFOUMCJICHHbIC BbIXOAb HerlyOOKUX FPYHTOBbIX BO] YeTBEPTHUHbIX 
TIOKEHHH. [loc1eqHve YacTO BPIKAHHMBAIOTCA HB pycsioO Bpryerjbl, YO pesKo 
Ka3bIBacTCA Ha TOPH3OHTAJIbHOM paclipeyesieHuH TeMMepaTypbl BOJbI B peKke. 

BecbMa CylleCTBeHHbI TaKxKe OCOOeHHOCTH XHMH3Ma BO]L PeKH HM BOJOeMOB 
IOHMbI, CO3Maloljvecd B aHHbIX ycOBHAX. OOmad MuHepanu3auuA BoA Bui- 
lertbl MajlaeT, UTO CBA3AHO C YBeJIHYeHHEM POJIH MOBepXHOCTHOTO MMTaHHUA. 
1auMeHbluadt MHHepadHusalluA BOX HaOwoJaeTcA B O3epax OMIMBI IPH TOMHOM 
[S30JIMpOBaHHH UX OT PeKH, KOTOPad, OYCBHAHO, CJIY2KUT B STHX YCJIOBHAX OC- 
[OBHbIM HCTOUHHKOM MHHepaJIbHOrO IHTaHHs BOOeMOB ToliMbl. Hapyuienue 
BASH C peKOH BuleyeT 3a COOOH H3MeHeHHe peaKUMH BOLI O3ep B CTOPOHY 
CHCJIOTHOCTH HM OOulee AucTpopupoBanHe Bo. OcuaOsAloTcA TeMUbI MUHeEpawH- 
allHH OpraHuyecKkoro BellleCcTBa, HapylllaeTCH HOPMaJIbHBIi xo uNOCOpaso- 
aH, CBOMCTBeHHBIM eBTpOpHbIM BOJOeMaM. Ha He H30HPOBaHHBIX o3ep 
TKJabIBalOTCA IIpeHMylleCTBeHHO LpyOoJleTpHTHbIe TOpiAHHCTHIe HVIbI. 

Hacelenne BoX 9Toro paliona Boiyergnt Gequo. B naaHKToHe mpeobaaior 
(MaTOMOBbIe H JeCMHAHeBbIe BOJOPOCM HU KOTOBpaTKH. B OenToce — MesKuHe 
JOPMbI JIMYHHOK TeHAHMeAUA, OJIMPOXeTHI H HEMATOJbI: OHOMaCcca GeHTOCa OMpe- 
eJINeTCH B CpeHeM JOJIMH rpaMMa Ha | M? qua peku. BosbuIMHCTBO BOJOeMOB 
[(OCHT PyCJIOBOH XapakTep, NO9TOMY H HX 2%KH3Hb HeOorata. Haceneune cTapuy 
OCTOHT B 3HaYHTeJIbHOL Mepe H3 PeUHbIX BUAOB MOJIWIIOCKOB, OJIHTOXET, JIMUMHOK 
OJHBIX HaceKOMbIX. B BoJloeMax reHeTHYeCKHX PAXOB ITOH MOUMBI JyYWHMU 
; CMBICIe OHOMOTHYeECKOH MPOAYKTHBHOCTH ABJIAIOTCA’O3epa, HeMocpeCTBeEHHO 
OCMHAIOMIHeCcH C peKOH, XYUIMMH — BOJOeMbI, H30JIMPOBaHHble B TOlMe. 
Taua EBTpOHOrO IIpyAa B STHX TeHeTHUECKM PAax OTCYTCTByeT; KOHCYHbIMH 
BCHbAMM pa ObIBAaIOT OOLIMHO AUCTpOpPUpoBaHHble BOAOCMb! (ane 

HyxxkHo 3aMeTuTb, YTO Ha OTJeJIbHLIX yuacTKAaX HeyCTOMWMBOTO pycsa Bpr- 
erbl H COOOMaIOMIMXCHA BOJOEMOB IIPHPyCOBOH MOJIOCbl MOTYT Co3aBaTECA 
Hora HeOombIlUHe OYarH MCKJIOUHTebHO BLICOKOrO OHOJIOrHYecKorO Tpojy- 
MpoBaHud. OHM CBA3aHbI C OOpasylOUIMMUCH Ha OFpaHHYeHHbIX MWOMayAX 
Ha yuaCTKaMH aKKYMYJIAIMH OpraHuyeckoro jerpHta. Bo Bcex HaGuItojeH- 
bIX CYYaAX 9TO Obl MacCOBble CKOMIeHUA OCOGe! HeMHOFHX BHJOB 300M aHK- 
OHa UsIH GeHTOCA, HACeJIAIOWUX PasperKeHHO Te 2%Ke paloub! peku. UnceHHOCTh 
OOUaHKTOHA JlocTHrasia Ha TaKHX yUacTKaX MHJIJIMOHOB 9K3eMIVIAPOB B | M? 
ombl. Buomacca GOenToca (MossiocKkH Sphaerium, OJHroXxeTHI, JIMYHHKU TeH- 
unequy) Woxoqusa fo 200—250 r na | M? qua. 

TakuM 06pa30M, MPH OTHOCHTe/IbHOH OHOpOAHOCTH ruypoOuosjornyeckux 
paBHeHuii Hu ycTOYHBOH OvompokyKTHBHOCTH cpeAHeH Bpryerjibl Bbille rpa- 
HIIbI OJeCHeHUA MOXKHO TOBOPHTb O OOMbIOH MO3aNUHOCTH THpoOuos0- 
HYeCKHX YCJIOBU Toli 2%xe PeKH Ha TeppHTOPHH MepBoro NOCTMaKCHMAaJIbHO- 
0 omesleHeHuad. OCHOBHbIMH (pakTOpaMH, YIHeTAaIOWWMMH Ppa3BHTHeE 2KU3HH B 
eycToHuHBom pycsie Bpruerybl HHKe PPaHHIbl OJIe[CHeCHHA, HYAHO CUHTATb 9PoO- 
HOHHO-AKKYMYJIATHBHBIe MPOWeCChl, CBASAHHbIe C NepeMelileHHAMH (bopMup y1o- 
lerocad pycula, BJleyeHHe HaHOCOB, NOCTOAHHBIC HOBOOOpas0BaHHA MecTOOOH- 
AHH ruppoOuouTos. I locseqnee HaOsloJaeTCA H B BOJOeMaX IIOMMBI, KOTOpbIe 
SCHOIO Hepe{KO TpeBpallaloTcA B CHCTeMbI IPOTOKOB. OyHako pee 
AKTOPOM, OMpeMeIHIOWIMM BeCb XO pasBUTHA STUX BOMOCMOB H HX ONOMOTH- 
sckoe IIPOYUMPOBAaHHe, HYKHO CUNTATh YKa3aHHbie BbILe H3MeCHCHHA B XH- 
H3Me BO ip U30/IMpOBaHHH O38ep OT PpeKH, B YaCTHOCTH — HapylleCHHe MHHe- 
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B tTeyenue JVIMTebHOrO Mepvoa, Mpollesluero CO BpeMeHH OTCTYMaHHs 
CkanJuHaBcKoro weHuKa, Hacenenue Bpryergbl B OOacTH ero OTJIOXKEHUH BC 
elle OCTaeTCA HEOHACHbIINeHHEIM BHaMH, TOra KaK BbIIle rpaHHUbl OJleqeHeHHs 
OHO JOCTaTOUHO pasHeoOpasHO. ITO HaXxOJUT CBOe OOBACHEHHE He TOJIbKO B OCG 
6CHHOCTAX COBPeMCHHBIX SKOJOFHUeECKUX YCOBMH JIA 2KH3SHH THAPOOHOHTO! 
Ha reHeTHUECKH PasHbIX yYaCTKAaX PeKH,HO HM B MCTOPHYeCKOMIpOUIOM OaccelHa 
YuacToK wHpokol Jomuub Boryergel Bbiue c. YeTb-Kys0M MoxeT paccmaTpu 
BaTbCA Kak CBOecOOpa3sHad petbyruabHan OOaCTb, re B YCJIOBHAX NpveqHu 
KOBbIX BOJOCMOB MOFJIH COXPaHHTbCA MHOFHe SJIEMeCHTHI (hayHbl MexKJleqHUKOBO! 
snoxu. Ha6moyenHuad NOKa3bIBaloT, YTO HaceseHHe BOX ITOH OONacTH YaCTHYH 
pactpocTpaHusocb BHH3 No Bpryerge Ha TeppHTOpulo NepBoro NOCTMaKCHMall 
HOFO OJIe@CHCHHA, OJHAKO TaM OHO 3aHAIO HHbIe CTaHH, OOpasoBasIO HOBBI 
(bOpMbI HM Yallle BCero BCTpeyaeTCA B HMHbIX KOJIMYCCTBEHHBIX COOTHOIMEHHAX 
Tak, HallpuMep, OoJIbIIHHCTBO BHJOB BbICIUeH BOAHOM PaCTHTeJIbHOCTH, MHOrH 
BUJbI OHFOXeT, TeHAUNeUA, MomsocKkKH — Unio, Anadonta u Ap., HacesAIouly 
BbILIe TpaHHlb! OeqeHeHuA pycsio p. Bpuerybl, BcTpeyaloTcA HHxKe NO Teye 
HHO HOUTH HCKIIOUMTeIbHO B BOMOeMax Tolimpr. HexoToppble BHJbI H3 HaceseHu! 
PeUHBIX 3apoculeH OOHAPyXeHbI B YCOBHAX HeyCTOHYMBOrO Pycla Ha I peBecHor 
cy6cTpate. | 

Cayyau cbopMoo6paso0BaHus y MpeCHOBOJHBIX 2KMBOTHEIX, CBAZAHHbIe C pac 
CeJIeHHeM BHJOB B MOCseeTHUKOBLIM TepHol, OTMeyasIuCb MHOTHMH UccaAe 
yopatenimu (°). Hamu ycTaHoBneHo dopMooOpa30BaHHe y JIHYHHOK CeM 
Tendipedidae, KoTopoe MbI CBA3bIBaeM Tak?Ke c pacceteHHemM BHyoB. [i 
p. Baruerqbl Ha TeppHTOpHu NepBoro MOCTMaKCHMAaJIbHOrO OIeeHeHHA OMHCa! 
PA SHAeMMIBIX (OPM JIMYHHOK, MpeACTaBsAIOWAX COCO YKJOHAIOMLMeCH THUE 
OT WIHpOKO paciipocTpaHeHHBIX BUJOB, HaceAIONIMX BoJoembI Bpryerypt B YcTH 
KysioMckoM palioue (‘). 

Pa3IH4HA YHCJICEHHOCTH OTJeJIbHbIX BHJOB WwlaHKTOHa, OeHToca Ha reHeT 
WeCKH Pa3HbIX yUacTKaX Pe€KH MOET OLITh OOBACHEHO COBPeCMeHHbIMH oe 
BUAMH MeCTOOOHTaHHH, OHAKO BCe H3JIOMKeHHOE BbIILe NOKa3bIBaeT, ITO HU JT! 
YCJIOBUH MOryT 3aBHCeTb B 3HAUHTEJbHOH CTeNeHH OT YeTBePTHYHOH TeosorH| 
OacceliHa, KOTOpad OlpeseiseT XapakTep TreowlorHueckoH JleATebHOCTH PeK| 


M OCOOeHHOCTH THAporeosOrHH Ha TePppHTOPUAX Pa3HBIX 10 BpeMeHH Oete 
HeHHH. 


Komu dunuan Tlocrymuso 
Axkajemuu HayK CCCP CUTTS 57 


Komu gun. AH CCCP, 2, 135 (1953). 3 U. UW. Kp acuos, Marep. no reomophon. Ypaa 
1, 47 (1948). *B. B. Jlamaxkun, Brom. Komucc. no n3yu. YeTBeCPTHUH. TepHona, 1 


| 
10. C.3Bepesa, Sxtomom. o6o3p., 31, 1—2, 262 (1950). 20.C.3Be pesa, 7 
18 (1948). ° A. Thienemann, Die Binnengewdsser, 18 (1950) j 
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oraaye Akagemuu nayrx CCCP 
1957. Tom 114, Ni 6 


MHKPOBHOJIOVH 


JI. HW. PYBEHUMK, M. H. UEPHOBBIJIBCKAS, A. A. KHJIBUEBCKASA 
u A, H. ®HJIAHOBCKASA 


BJIMAHHE JIETY4UX BbIEJIEHHA AKTHHOMMLLETOB 
HA BAKTEPHH 


(ITpedcmaeaexno akxademuxom B. H. LIllanownuxcesim 9 V 1957) 


Kak W3BeCTHO, BBICIUHe paCTeHHA BbIJeIMIOT BeleCTBa, OKA3bIBaIOWIve CTH- 
My Mp ytoulee (*,”) uM yrueratoulee (*) NelicTBHe Ha MAKpoopraHu3Mbl.O6unapyxe- 
HO TaK2Ke HaMYve AHTHOAKTepHabHbIX BeLLeCTB B JeTYYHX BbIeeHHAX HeKO- 
TOpbIxX rpvOoB us poya Trichoderma (°‘). 

IIpeqMeroM Hallero H3y4eHHA CAyKNIM akTHHOMHUeTHI — Act. griseus 
Krainsky, Act. griseus subsp. variabilis (Krainsky) Krassilnikov, Act. coeli- 
olor (Miiller) Krassilnikov, Act. globisporus var. diastaticus Krassilnikov. 
B KaveCTBe TECT-OObEKTOB, Ha KOTOPHIX BbISCHHNOCh JlelicTBHe AKTHHOMHIeTOR, 
BIH B3ATbI Ceyroulwe GakTepuu: Bact. coli Lehmann et Neumann, Bac. 
Mesentericus Trevisan, Bac. subtilis (Ehrenberg) Cohn, Micrococ. atreus 
Rosenbach) Migula (1ramm 209). 

AKTHHOMHIeTHI BbIPallMBaNHcb Ha arpoBoli cpegle Ne 1 KpacuabuuKosa (°) 
3 walkax Ilerpu. BpipamiuBanve OakTepHli NpOMsBOAMNOCb Ha MsICO-elTOHHOM 
rape Ha BHYTPeHHeH MoBepXHOCTH KpblllieK TeX Ke uaiek Ilerpu..IIpu Tako 
JBYyX9TaKHOM) MeTOANKe KYJIBTHBUPOBAHUA OakTepHH, HAXOMMBIUMECA HaBepXy, 
IIH OTeJIeHbI OT AKTHHOMMUeETOB, pa3sBUBaBIUMXCA BHH3y, CJIOeCM BOsfyxa 
3 12—14 mm. Ilostomy Ha HHX MOrJIM JeHCTBOBaTb TOJIbKO JleTyUHe BbIJeeHHA 
1KTHHOMULeTOB. 

B KOHTPOJIbHBIX YallIKaX Cpejla B HHKHEM 9TAKe OCTABANACh HesaceAHHOH. 
ToceB B OMbITHbIe H KOHTPOMbHble VaINKU MpOBOAMICA OMHAKOBbIM UHCJIOM Oak-’ 
‘ePHaJIbHbIX KJIeTOK. 

KysIbTHBHpOBaHHe MUKPOOpraH3MOB NpoBOAMOcbh B TeYeHHe TpeX CYTOK 
pu 28°. O pocre SGakTepHaJIbHbIX KOJIOHHH CyAMJIM MO UX BeMUMHe (AMaMeTpy). 


TadOauna 4 


Cpenuuli AHameTp OakTepHasJIbHbIX KOJIOHHH, MM 


AKTHHOMHIETBI 


Bact. coli Micr. aureus Bac. subtilis Bac. mesentericus 
OHTPOJIb 1,240,095 4,9-L0,06 1,9-40,05 2,6-L0 ,08 
Let. Heer 1,9-L0,09 1,5-+0,05 1,9-40,06 2,9-40,07 
ct. griseus subsp. vari- 1,3-+0,09 1,7-L0,06 3,14+0,15 3,8-+0,16 
abilis , 
ict. coelicolor 4,20, 04 4,70 ,07 2,7+0,15 3,9-+0,18 
\et. globisporus§ var. 4, 9-40 ,08 4,7-40,08 3,4+0,17 8,8+0,17 


diastaticus 


Tlomyvenuble aHHble IpHBefeHbl B TAO. 1, H3 HHX BUAHO, 4TO MeTyYHe Co- 
JMHEHMA HEKOTOPBIX H3 HCCeOBAHHbIX AKTHHOMHUCTOB OKASbIBaJIH CTHMYJIM- 
yiolllee JlelicTBHe Ha pasMHOKeHHe 6axtepnit: Act. griseus subsp. variabilis 
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| 

Act coelicolor — Bac. subtilis u Bac. mesentericus, Act. globisporus var 
diastaticus — ua Bact. coli, Bac. subtilis u Bac. mesentericus, Act. griseus 
Ha Bact. coli. 

3acuy2KuBaeT’BHUMaHHA HeOMMHaKoBoe elicTBHe JeTYIX BbIJeeHHH OCHOB 
Horo Bua Act. griseus u ero NogzBuga. Tak, OCHOBHOM BU yCusIMBas pasMHoxKe 
Hue TombKO Bac. coli, Tora KaK ero pa3HOBMAHOCTb Ha STY OakTepHio JeHcTBU 
MOUTH He OKa3sbIBala, HO CTHMysMpoBasla pa3sMHowKeHve Bac. mesentericus| 

Hu ofMH M3 B3ATHIX AKTHHOMHUETOB He OKa3bIBaJl 3AMeTHOPO BJIMAHHA Ha 
Bicroc. aureus. 

B vactH YallieK HaMH BbIpallHBaJIMCb TOJIbKO AKTHHOMUIeTH!, B HAX Ha KpbIlll| 
KaX B pe3ybTaTe UCHapeHWA KOHJeHCHpOBaMch KalM BarM. OTM Kany 
ACENTHYECKH COOUPAaHCb HW 3aTeM HAHOCHJIMCb Ha MOBepXHOCTb MACO-NenTOHHOr 
arapa, 3aCeAHHOFO BbIlleyKa3aHHbIMH OakTepvamu. B KOHTpOJIe Ha Taky!0 *Ké 
cpeyly C 3aCeAHHbIMH OakTepHAMH HAHOCHJMCb KallJIM CTepHJIbHOM BOROMpPOBO 
Holi BoALI. Ha6moseHua WoKasasM, YTO pasMepbI BbIPaCTaBIUHMX B KOHTPOJbHBIA 
M OMBbITHBIX YalKax OakTepHasIbHbIX KOJIOHHH OblIM MpWMepHoO OMHaKOBbIMH) 
STO aeT OCHOBaHHE NOMaraTb, YTO JeTyWHe BbIJeNeCHHA BSATbIX AKTHHOMHIMETON 
B BOjle HepacTBOpHMb! HIM CTeMeHb UX paCTBOPHMOCTH OYeHb HeBeINKa. 

Bpiiv TakxKe WpoBeyenp onpirpic Act. griseus, Act. albus u Act. violaceus 
pHuem Tect-OakTepHel caryxKua Azotobact. chroococcus (uitamM K). Ora Oak? 
PHA BbIpallHBamacb Ha KPbIlIKax, Ha cpejle DQulOu, B KOTOpy1o He aera 
9HepreTHyeckoe BelllecTBoO. B OMbITHbIX YalllkKaxX, KpOMe as0TOOakTepa Ha me 
KaX, Ha He KYJIbTHBUPOBaIHCb aKTHHOMHUeTH. B pesysipraTe oOKa3saloces 
UTO B OTCYTCTBHeE AKTHHOMULETOB a30TOOaKTep He pasBuBasca. IIpH coBMecTHOM 
2Ke KYJIbTMBUPOBaHHH C KaK]bIM U3 AKTHHOMMUETOB, B3ATLIM B OTJeJIbHOCTH 
HaOofasicA erO POCT, HOTOJbKO MeeHHbIM uv cuadbii. IIpu stom ycKopssiac 
NWPMeHTauWA KOJIOHHHM MU YCUNMBaNocbh ciH38e0cOpasoBaHHe. V3 Rie | 
JaHHbIX BUHO, ITO JeTyUHe BelllecTBAa, BbIesIMeMble YKa3AaHHbIMH AKTHHOMULE 
TaMH, MOLyT CJIYKUTb JIA asoTOOaKkTepa HMCTOUHHKOM yrslepoya H 9Hepruu 
XOTA H He TIOJIHOMeHHBIM. 


KueBcku rocylapCTBeHHbI YHUBepcuTer * Tlocrynumo 
um. T. I. UWlepyenxo 8 V 1957 


UWMTHPOBAHHAS JIMTEPATYPA 


1H.T. Xonogaupht, JAH, 41, M9, 416 (1943). ?H.T. Xonaonunt, DAH, 4 
Ne 2, 75 (1944). 4B. Tl. Tokun, ®utonuum, M., 1951. *B.U. Buanad, Muxpo6u 
sorua, 25, B. 4, 458 (1956). ° H. A. Kpacuabuuxkos, Jlyuucrsie rpwOKu u po 
CTBeHHbI€ HM OpraHu3mp! (Actinomycetales), Msg. AH CCCP, 1938. | 
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Jloknayn AKkazemun Hayk CCCP 
1957. Tom 114, Ne 6 


IKCITEPHMEHT AJILHAS MOP®OJIOTH A 
ee 


C. 3. KAY®MAH 


3ABHCHMOCTb PETEHEPAILHH CLILM®HCTOMbI CUUPOME/LY3bI 
CYANEA CAPILLATA OT CTAJ\MH EE PA3BUTHS 


(I]pedcmasaexo axademuxom E, H. Iaeaoecxum 25 III 1957) 


[IpoO1eMe 3aBucuMOocTH XapakTepa pereHepalluH OT CTaqHH OHTOreHesa T0- 
cBAleHa OOWIMPHAaA MuTepaTypa. OHako paOoTbI 0 STOMY BoTIpocy, BbITOWI- 
He€HHbIe Ha OeCHO3BOHOUHBIX, H B YACTHOCTH, Ha JIMYHHKAX ClMdoMeyly3, HeMHO- 
rouricieHHb!. MoxHo wa3BaTb HccseqoBaHue Tlonosa (°), B KOTOpoM paccmar- 
TPHBaloTchH pereHePpaTHBHble BOSMOMKHOCTH Pa3HbIX YPOBHell Tena CIM@HCTOMBI 
Aurelia aurita, u paOoty Bepuuna (*) m0 ucceqOBaHHIO PeryAATHBHBIX ABJIeHHE 
B Clu(HCToMe Toro Ke Bua Meyy3pl. Mexyy Tem uccleqOBaHHA JIMYMHOUHBIX 
cTauii HU3WIHX OecOSBOHOUHEIX MOFYT I1peNCTaBHTb MHTepec H WIA NOHHMAHHA 
3aBMCMMOCTH XapakTepa pereHepallHu OT CTaquH OHTOTeHe3a. 

PaOota I1poBoyuuacb B aBrycte-ceuTsx6pe 1948 r. Ha [pugqunckolt Guonorn- 
yeckoli cTaHwHH (Besoe Mope). OObeKYoM HccneOBaHH A MOC Jy2KUIM CUM@HCTOMBI 
Cyanea capillata (sym. Cyanea artica). Jn onbiToB cuMducTOMb! BbIBOAMIHCh 
B ualikax [lertpH c MopcKOH BOOK H3 NwaHy, H3BIIeKaeMbIX H3 KaPMaHUHKOB 
POTOBHIX joNacTeli camok C. capillata. I]naHys, mponsaBaB B EOJe OT JBYX 
JO WIeCTH CYTOK, IPHKpelJIANHCb aOopasIbHBIM MOJIOCOM K CTeHKaM cocyJla Hsu 
K MOBePXHOCTHOH TweHKe BOJbI H IpeBpaliasucb B cuNductomy. MuKancyasa- 
WMH lwiaHys, KoTopyro HaOmogzan Mex Meppuy (?°) u B ogHoM caryyae Tatiy (°), 
MbI He K OHCTaTHpoBasu. KomnuecTBo Ulynlasel y chbopMHpoBaHHOH CLMHCTOMBI 
Kome6etes oT 12 jo 20. Spenbre clMpucToMbI CHaO*KeHbI JIHHHOH TOHKOU 
HOKKOM, COCTOAMeH H3 y3KOTO KJIe€TOUHOLO TAKA C 3800XJOPeJIaMU, OKPyKeu- 
HOrO UpospayHoli GecKseTOUHOH rumoTekol. Takue *%e HOKKH OOPasoOBbIBaIUCh 
Uy CILMpHCTOM, MpoHcuIeqWHX MyTeM NOYKOBaHUA. OTa cBoeoOpasHan HOKKA 
B JHTepaType onucaHa He Obima. Ee Mopdosormyeckoe u pusHomorMyeckoe Ha- 
3HaueHHe OCTaeTCH [OKa HesACHbIM. 

CuH(ucTOMbI OCTOPOXKHO OTeIANHCh OT CyOcTpaTa HM TOHKOH mumeTKol 
lepeHocuucb Ha MWwacTHHKy opranMyeckoro cTeKsa. Paspes MpousBoluuca 
roy wynol CumducToMpr paspesaivucb B TloMepeyHOM HalipaBeHHM Ha ]Be 
TO BOSMOXKHOCTH paBHble UaCTH H TOMellaJICb B COJOHKH. Pana 3aKpbiBaacb 
yepes 15—20 Muy. mocme onepaluu. 

Hamu HepeqKo HaOm0falocb, YTO CIMPHCTOMbI JIN OTPesaHHble ee YacTH 
MOrAH AKTHBHO IwaBaTb B COJOHKe MpH WoMoulM pecHuyexk. Ilou0BuHEI paspe- 
3aHHOl CUMPUCTOMBI, IpommaBaB HeEKOTOPOe BpeMs, HJM OCeaIM Ha WHO, WIM 
IIPHKeMIANHCb K MOBEPXHOCTHOH MvieHKe BOJbI H PereHepHpoBalH HefocTalo- 
Ilyio uacTb. OrpesaHHble WyiaJbUbl, AKTHBHO M1JlaBad MPH MOMOMM PeCHHYeK, 
OKPYIIANHCh, IIPHHHMaA BUA NaHyJIbl, HO, MpomsaBaB AeHb-/Ba, nornéaan. 
Ham uu pa3y He MpHxofusoch HaOm0,aTb BOCCTaHOBJeHHe CIMUCTOMBI 13 
oTpe3saHHOro Ulyladblla. J 

B onbite IpHHUMasuCcb BO BHAMAHHe JIMUIb abopasbHble YacTH paspesaHHon 
cuuducTompl. OnepHpoOBaHHble H KOHTPOJIbHbIe CIMM(PHCTOME! COep*KasIHCb B OMH- 
HAKOBBIX YCIOBHAX. CMeHa BOJbI IPOH3BOAMMAaCh KawKoe YTPo. SaMmeTHM, UTO 
cuuductompl Cyanea capillata 43-34 MaJIbIX pasMepoB H TeMHOH MHTMeHTAauMA 
hpeycrasnatoT cool HeyAOOHEIli OOLeKT JIA HaOMOLeHHH 3a hme abe 


Bpiio MpousBeyeHo YeTbIPe Ce€PHH OMITOB, COOTBETCTBCHHO YeTbIPeM 
YCJIOBHO BbIAeeCHHBIM HaMH CTaMAM PasBuTHA cuupuctompl. K I craquu M 
OTHOCHM CIlM*puCTOM, He OOpPas0BaBIUNX elle Wlynasell. Ko II craquu — city 
(bucToM, uMelolyux nO 4 wynanbua. K II] craquu — umeronjAx M0 8 mie | 
K IV —c 12 mynanpyamu. Jlia KaxOM CepH ONBITOB H AIA KOHTPOJA Op 
jocb 50—60 cuudpuctom. TucTomormyecKu Mmpolecc pereHepallMv Mpocuexker 
He Obit. ExKeqHeBHO B KaXKOM CepHH OMbITOB H B KOHTPOJIe OTMeYAaJIOCh YHCIiI 
9K3eMIIIAPOB, HMeIOW[UX TO WJIM HHOe KOUMYeCTBO Iynaneu. B KayecTBe NOKak, 
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Puc. 1. Kpuppie ckopocTu pereHepamuu mp onepamHax Ha pasHbIx 

cTajMAx pasBuTua clupuctompt C. capillata: J—JV—cepuu ompiToB | 

(COOTBETCTBEHHO CTaAMH pasBUTHA), K — KOHTPOJIb (HeomepHpoBaHHBIe 
CI{M@pHCTOMBI) 


3aTeJIN CKOPOCTH pereHepaTHBHOrO Mpollecca OblIO B3ATO cCpeqHee apudMerH- 
yeckoe YHCNO ULyMasel, pereHepHpOBaBLIHX B KaxKJOH CepHu ONbITa Ha JaHHbIi 
IeHb Hocule ollepalluu. OTa BesMUNHA OllpesemAach IyTeM CYMMHPOBaHHA BCex 
iyNaseu, pereHepHPOBaBLIHX K JaHHOMY JHIO Tocyie ONepaluu W eleHHa Nowy-| 
YeHHOH CYMMBI Ha OOLLee YHCO IK3EMIVJIAPOB. | 

Takum oOpa3oM OblIM NowyyeHbl WMdpbl, aloulWwe BO3SMOXKHOCTb KOJIM- 
YeCTBEHHO CpaBHHBaTb Mex Ly COOOL CKOpOcTh pereHepallu Ha Pa3HbIX CTAaNMAX 
pasBuTHa cuHdpucToMbl. Teyenue perehepalluu B pa3HbIX CepHAX OMbITa u30- 
Opaxeno Ha pue. |. | 

I craqua xXapakTepHa TeM, JTO B IIPHKpeluBllelica MaHyse HayMHarorca | 
MopdoslormyeckHe WpeoOpasoBaHua, B TepBy!O OYepeb MPOPbIB POTOBOFO OT-- 
BepcTua. MuTexcuBHOocTb pereHepaTHBHOrO Mpollecca pH onepalluax Ha STON) 
cTaMM HMeeT CaMble BbICOKHe NOKa3saTeH: TeMM pereHepallM [ax%Ke HECKOIbKO | 
BbIMe, YM CKOPOCTb pa3BUTHA lWylasell Y HOPMaJIbHO PaSBUBAaIOUUXCA CLU- | 
(bucToM. Bo3MoxKHO, YTO STO CuleyeT CBA3ATb C YCKOPCHHBIM IPHKpelieHHeM: 
nuiaHymbt Cyanea capillata nocne oTpesaHua OT Hee ee 3aqHelt MomOBHHEI (2). | 
He uck0ueHa BO3MOXKHOCTH, YTO OTPe3aHHe OT MMAaHYJIbI 3aHel YaCTH He TOJIb- | 
KO yCKOpsAeT ee IPHKpelleHHA, HO H NO HEKOTOPOH CTeNeHH HHTeHCHULUpyer 
M ee ocuexyiouluh Mopdorenes. 

Iloce onepauuli Ha I cTaquH pa3BHTHA 3a BCe BpeMA OMbITa NorH6aso 
7% cuupuctom. Kpupas Temua pereHepalun cuuuctom, Haxofauuxca Ha 
II craquu pasBuTus, BbIsbIBaeT HaMOOJIbIIM MHTepec. CKOpocTb pereHepaTHBHOTO 
mpollecca nocse ollepauul Ha cluducTomMax c 4 UlynasbilaMv, CaMad Hu3Kaa. 
Ha 12 yemb nocTaHoBKH onbiTa WMdpbi, BbIparKalollue CKOPOCTh perevepalun, 
OblIM B YeTbIPe pasa MeHbile, YM TaKOBbIe B Apyrux cepHax onpitos. Haun- 
Has c 4 HA MocMe oNepalluu cpeqHee UNCIO Mynanel y pereneparTos B I, III 
u IV cepuax onniTos 6bl0 Gombe eUHUUBI, HO BO II CepHH 3TH 4HCa BbIpa- 
*KaJIuCb JO 12-ro JHA Noce oONepaluu ApoOAmu, MeHbIMMY equHUUB. B ornu- 
we OT KPpyTO NOMHHMAIOWIAXCH KPHBbIX, OTPaxxalouluX TeyeHHe perenepaluH 
B I, II] u lV cepusx onsirop, kpuBasn II cepuu uMeeT BecbMa He3HauuTebHbIE 
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moypem. Takum o6pasom, na ctaqun 4 mynanen pereHepaluA BcTpeyaeT mpe- 
MATCTBUS, TOPMO3AuIHe ee TeyeHHe. 35% CIMHCTOM, OMepHpOBaHHBIX Ha STO! 
cTayMH pa3sBUuTHA, Mornouo. 

Ha craqun 8 mynaney npoucxogut poct um pasButne yxke panee oOpa30BaB- 

MIMXCH OPlaHoB, TO ellie HECKOMbKO MpOJOWKAeT TOPMO3HTb TeyeHHe pereHe- 
paTuBHoro mpouecca (III cepus). Cmepruoctb nocae onepaluii Ha Stott craqun 
cocTaBaeT 12%. 
; Craua 12 mynaiel, cooTBeTcTByeT yxKe BHOMHE pasBUBLUelicn cuHductTome, 
POTOBOH K OeCNOJIOMY pasMHOXEHHIO, H NOHATHO, UTO KPUBEIe STOH CTaquu MOUTH 
He OTMUAalOTCH OT TAKOBbIX KOHTPOJA. CMepTHo¢Tp B 9Toli (IV) cepuu onpiTor, 
Kak HM B KOHTpovle, paBHa HYyJIIO. 

Tlepnoyet smMO6pnoreuesa, XapakTepusyloujvecs HaHOOJIbIWeH UYBCTBUTEJIb- 
HOCTbIO K NOBpeKalolluM (akTOpaM, Ha3bIBaloOT KPHTHYeCKUMH TepHoamMu 
pa3sBuTua. 

Cpetios (*°, *) B page uccneqoBannli noKasan, uTO CHH2KeHUe pereHepa- 

THBHOTO oppekTa y SMOpHOHOB cCoBMaaeT C MOBBILMeHHOM NOBpexkaeMocThIO, 
T. €. OMHO H Apyroe XapakTepHo JWIA KPHTHYeCKHX NepHoyoB. On mpesnoso- 
KH TakKe, YTO OypHoe TeyeHHe MopcboreHeTHYeCKHX MpOleccoB TOPMO3HT 
PeryATHBHY!O JeATeEbHOCTb. ITO NOATBepxeHo Takxe Llapossm (*), Myp- 
Tasu (”) 4 ap. 
- Haawuve NOHMKeHHOH peryJATHBHOH JeATeMbHOCTH HM BbICOKOFO JeTaJIb- 
Horo addekTa y CWMuCTOMbI, HaxOJallelica Ha cTaquu pasBuTusA c 4 mynasb- 
aM, NO3BOJAIOT 3aKJIOUHTb, YTO STO — KPHTHYeCKHM TepHoy ee pa3sBHTUA. 
Mopou1ormuecku Ke Wise craquu 4 mynasel XapakTepHbI HHTeHCHBHIE MOpdo- 
reHeTHYecKHe Mpoueccpl. Kak noka3ana Tatiy (°), Ha craquu 4 tmynasel y ciu- 
q@uctomp Cyanea capillata mpoucxo_uT o6pa30BaHHe MOUTH BCeX ee OpraHos: 
2KeJYNOUHbIX KAPMAHOB, CEeIIT C CelMTaJIbHbIMM BOPOHKaMH, MYCKYJIbHbIX TAKeH 
H TeHHOsIeH. CoBlaleHHve pe3KOH 3aTOPMOMKeHHOCTH pereHepallun Ha cTayuH 
4 myname WH HaCbINeHHOCTh STOHM cTaquH MOpdoreHeTH¥eCKHMH MpoleccamH 
MO3BOIAeT TIPeAMONCKUTH MEKAY STMMH ABJICHHAMH CBA3b. Takum oOpa3om, 
HW B HallleM ciyuae HaOmOaeTCA COBNaeHHe BO BPeEMeHH Pe3KOH 3aTOPMOXeH- 
HOCTH PeryJIATHBHOH JeATeIbHOCTH pa3BHBalolleHCa CIM(PHCTOMBI, ee MaKCH- 
MaJIbHOH MOBpexKAaeMocTu UW NepHosa ee HaHOoslee HHTCHCHBHOFO OpraHoreHesa. 
Tlo-BuyumMomy, NosMeyeHHad CBeTJOBLIM CBA3b M@EKAY PperyAATHBHONM MexATeJIb- 
HOCTbIO H OCOOeCHHOCTAMM MOpdoreHe3a B KpHCTasINYeCKHe NepHOAbl pasBHTHA 
NpefcTaBIAeT COOOM WHpPOKO pacmpocTpaHeHHoe ABJIeHHe. 


VuctutyT SKciepHMeHTaNbHOH MeHUHHBI Tlocrynuno 
AxkajleMHu MeyqMUIMHCKHX HayK CCCP 22 III 1957 


HWMTHPOBAHHAA JIMTEPATYPA 


13.C.Kayoman, JIAH,110,N 3 (1956). ? © ® Myptasu, Juccepranua, 
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Tp. Jla6. sxenep. soon. nu mopodos. xupotx. AH CCCP, 4 (1935). II. Tl. Cpetraos, 
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Natur., 25, Ne 291 (1891). 4! P.G.Svetlov, Roux’Arch., 136, 4 (1934). 


1319 


Jlornagnm Akayemuun nayk CCCP 
1957. Tom 114, Ne 6 


PH3ZHOMOTU 


JI. 11. JOBPOXOTOBA 


BJIMAHHE METHJITHOYPAWWJIA HA I0KOBO-FEMOPPALHYECKHE 
COCTOAHHA, PASBUBAIOWIMECA MO BJIAAHHEM 
HEPBHOM TPABMbI 


(IIpedcmasaeno axademuxom A, JI. Cnepaxckum 30 III 1957) 


B ma6opaTopuu maTodusvosoruu spice HepBHOH jeatembuocTH MI Yj 
no pykopoycrBom JI. B. Kpymuuckoro HayaTO U3yYeHHe WOKOBbIX COCTOA + 
HHH, MOUYYeHHBIX NOX BMAHHEM HCKJIOUMTeIbHO (YHKUMOHAIbHOTO TpaBMH -| 
poBaHua HepBHOH cucTembI y Kpbic. WloKoBbie COCTOAHUA MPH 3TOM ABIAIOTCSHH, 
CuIeCTBH€M Pe3KOrO HePBHOTO BOSOyXeHUA, BbIPaKalollerocA MHTeCHCHBHOM| 
JIBUPaTebHOH peakllHeli KMBOTHBIX, YaCTO CONPOBORMaloulehcA SMMJIeNTHPOpM-} 
HbIMH IIpHnasKaMu, B OTBe€T Ha 3BYK 9JIEKTPHYeCKOLO 3BOHKa™. 

Ilo BHAHHeEM TpaBMHPpOBaHHA X%XHBOTHBIX S3BYKOBbIM pa3ApaxkuTese 
B TeyeHHe 11/, MHH. BO3HHKaeT CHIbHOe BO3OyKeHhe, BCE 3a KOTOPHIM Ha-| 
cTyllaeT peskKoe NajleHHe KpoBsHOrO JaBseHuA. Ilo anni A. IJ. Cremienxo,| 
KPpOBAHOe JaBseHve CHHKaerca No 48 MM YT. CT. 

B mepvoy HaneceHua Ooee NPOMOMKUTeEMbHOU HeEPBHOM TpaBMbI (fo 15— 
20 MHH.) MpepbIBHCTbIMH pa3paxKUTeAMH Pa3BUBaeTCA 3allpeesbHOe TOP-| 
MOXKEHHE, KOTOPOe BbIPaxkKaeTCA B HCKAXKCHHH OTBETHHIX JBHTAaTeJIbHbIX peakUMu 
2KMBOTHBIX Ha CHJIbHbIe H CaOble pa3qpaxutemu. I]pu 9TOM y 3HauHTeNbHOrO! 
qucula KPbIC HaOwOaloTCa CHMMTOMbI YTsyOoKOrO HepBHOTO NopaxKeHHa, | 
Bbipakaloulvech B Tlape3sax, apamMuax, HUCTarMax, cCWJe30TeYeHHAX,| 
apedleKcHAX HU Ap. | 

[IpuMeHeHve CHJIbHOTO pa3paxuTeA Noce HelMpOOMKUTeIbHOrO Mepe-: 
ppiBa (3—10 Muu.) BbISbIBaeT Pe3KYIO BCIIBIIMKY BO3OyKNeHuA, KOTOpoe y 12% 
2KMBOTHBIX 3aKAHUMBACICH CMePTbIO BCJIeACTBHe MOSIOBbIX TeMOpparHul, Ocy-| 
ILeCTBJIACMBIX NYTeM JuManejesa. | 

IIpu ananvse ycOBYi, MpHBOAAWIMX K pa3BHTHIO WOKOBO-reMopparH- + 
YeCKHX COCTOAHHH, Hamu (1) Obl0 YcTaHOBJIeHO, YTO B BOSHHKHOBCHHH JaHHon | 
MaTOJOPHu Beyulee 3HAYCHHE HMeeT YPOBeHb BOSOYAMMOCTH HePBHO!i CHCTeMBI, | 
HW MOKa3aHa POJb 3alpefebHOrO TOPMOKeHHA B MpeOXpaHeHHH Pa3sBUTHA MO3-: 
TOBbIX TreMopparHl. 

IIpopeyenuble HCCIeQOBaHU A NOKa3aJIH, UTO B BOSHHKHOBeHHH MOS3IOBBIX Te-- 
MOpparuu, NOMyuaeMbIX B Pe3yJIbTaTe HEPBHOTO TpaBMHPOBaHHA 2XUBOTHBIX, 
SHAUHTeIbHaA POJIb MPHHAaeKUT RWeesaM BHYTPpeHHeli cekpeuuu. YcTaHoB-. 
JI@HO, ITO CaMIbI THOHYT B Ba pasa Yallle, YeM caMKu. Kactpaliua camuoB mpey- 
OxpaHseT OT yKa3aHHOH MaTonorun. IlaparupeoueKTOMHA 3HaUHTeIbHO yBe- 
JIMIMBAeT YACTOTY JieTaNbHEIX HCXOOB pH PasBUTHH WIOKOBO-reMopparuueckux 
cocTosAHHH. 

Bejlyulee 3Hayenve B MaTorene3e WIOKOBO-reMopparuyecKUX COCTOAHUI NpH~ 
HaeKUT WHTOBHAHOK *Keese (?). Ha OobUIOM 9KCNePHMeHTAIbHOM MaTepHase 
YCTaHOBJIeHO, YTO IipelBapHTebHat rulepTupeouAusauuA (BBeJeHHeM THpeoH- 
WviHa) OKasbIBaeT IpesBLaliHo OombUIOe BAMAHHe Ha KOJMUeCTBO CMepTeli pH 
HePBHOM TpaBMHpoBaHHM MKUBOTHBIX. Kak NoKa3aJIM OMbITbI, THOeMb rulepTHu- 


i} 


* B ompirax vcnombsylorcsa ma6opaTopHble KPbICbl, BbICOKOUYBCTBUTeAHBIE K 3BYKOBBIM 
pasjp axKuTeraM. 
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PCOWAMSHPOBAaHHBIX KPbIC B BOCeMb Pa3 IpeBbIlliaeT CMePTHOCTh KOHTPOVJIb- 
HBIX 2KUBOTHBIX. [Ipu 9TOM CHMNTOMBI TwyOOKUX HepBHbiX MoparKennii 
Y YHNepTHPCOWAM3SHPOBaAHHEIX YKHBOTHBIX BbIPaKalOTCH , 3HaYHTeENbHO Yale 
H apue, YEM y KOHTPOJIbHBIX KDBIC. 

OnucaHHbiii (akT NpescTaBAeT 3HAYHTeNbHBIT HHTepec Jat KIMHUKH (pu- 
SHOJIOTHYeCKOTO NOHHMaHHA TIPpHYHH BOSHHKHOBeCHUS INOKOBbIX COCTOSAHHI, 
a MOTOMY 3aCJIYKUBaeT JleTaIbHOTO H3yNeHHS, 

Jlna JoKagaTesbcTBa cheunpuyeckolt pOJH WHTOBHAHOM *Keesbl B CMep- 
TeJIBHBIX HCXOJaX WOKOBO-reMOpparHyeckHX COCTOAHHM NocTaBweHa cieluasb- 
Has CepHA OMBbITOB, C BBeJ@HHM XKHBOTHbIM AaHTHTHpeOuAHOTO BelllecTBa — 
MeTHJITHOYpallusia. 

B SKCIepHMeHTe HCHONIb3OBaHCh Na6OPpaTOPHbIe KPBICbI, rlaBHbIM OOpasoM 
camMubl. Bcero ucceqoBaHo 205 2xMBOTHEIX. ONBbITHBIM KPbICaM e€2KeHEBHO B Te- 
yeHve 10—14 jneli BBo,uICA MeTHITHOypanua B 03ax oT 12 yo 60 mr KaxKJoH, 
mlocyie YerO XKUBOTHHI€ NOABeprasHCb HePpBHOMY TpaBMUpoBaHulo. Mcnpiranue 
*KHBOTHBIX IIPOH3BONMJOCh 0 CTaHapTy, OMMCaHHOMY B IIpesbi yen padote {?). 

O BJIMAHHM BBeeHHA MeTHITHOYpallusa Ha THOeIb KpbIcC NOM BAMAHHeM 
“HEPBHOH TPaBMHEI, BbISbIBaeMON elHCTBHeM CHJIbHOTO 3BYKOBOrO pa3paxkuTess, 
MOXKHO CfeaTb 3aKJOUeHHe MO CJeAYIOWUM JaHHbIM: 


Uncno Unico 

KpBIC B norHo6mux 

onpbite Kppic 
Brejenve MeTHsTHOypalusa 100 6 (6,0%) 
Koutpoup: 105 17 (16,2%) 


Mbt BHAHM, UTO y XKUBOTHHIX, NOJyUaBLUHX MeTHJITHOYpallul, NOX BMAHHeM 
HePpBHOH TpaBMbI KOJIHYeCTBO CMEPTeJIbHBIX HCXOJIOB B 2,7 pa3a MeHbIe, ¥eM 
B KOHTpOJIbHOH rpynne. IIpH MakpockomuMyeckoM UcceqOBaHHU Mo3ra TorHo- 
IMMX KpbIC* yCTaHOBJIEHO HaJHUNe APKO BbIPaxKeHHHIX KPOBOU3JHAHHH B OTBIT- 
HOH rpynue y 40,0%, a B KOHTpombHOL — y 68,8% NornOmux XXHBOTHBIX. 

Heo6OxouMo OTMeTHTb, YTO B TepHOA HCMbITaHHH COCTOAHHe 2KHBOTHBIX 
KOHTPOJIbHOH rpynMbl ObI0 Oosee THKEIIM, 10 CPaBHeHHIO C KPbICaMH, NOJy- 
YaBIIMMH MeTHATHOypallua. Tak, JBuraTeIbHble HapylweHHa (NapamM4yn, mMa- 
pesbl, HaPyIUeHNA KOOPAHHALMH JBYOKeEHHH) B ONMbITHOH Trpynme HaOwOMauCb 
y 31,3% >2xHBOTHBIX, a B KOHTpPOJbHOM — y 54,3%. CrarucTuueckan OleHKa 
yKa3aHHbIX MoKa3aTeseH MOKa3aua, YTO pasHula B OOeHX rpymnax B 4,8 pasa 
MpeBbliaerT BePOATHY!O OLIMOKY, T. €. ABIAeTCH COBePWICHHO JOCTOBepHOH. 

TakuM o6pa30M, IyTeM BBeJeHHA AHTHTHpeOHHOrO BelllecTBa — MeTHJI- 
THOYpalluia — yaeTCA yMCHbILHTb CMCPTHOCTh 2KMBOTHBIX, HAXOJAMMXCHA B IUIO- 
KOBO-reMOpparHuecKOM COCTOAHHH (MOyYeHHOM TO] BJIMAHHeEM HepBHOH 
TpaBMbl), Goslee YeM B Ba Pa3a; OMHOBPEMEHHO SHAUIITeIbHO CHA KAeTCA KOH- 
YeCTBO HEPBHBIX TopaxkKeHHl, MPOABJAIOWMXCA B ABUPaTebHbIX HapyleHHAX. 

TIpopeyeHHble OMbITE WOKasbIBaloT (PYHKUMOHAIbHOe SHATeHHE ULMTOBUHOM 
*KeNeSbl IPH PasBHTHH WIOKOBO-reMOpparMyecKHX COCTOAHUM H YKa3bIBaloT Ha 
NPHHUMMHAIbHY!O BOSMOXKHOCTb HCIHONbSOBAHUA AHTHTHPeOHAHbIX WpellapaToB 
JIA TIpeOXpanHeHuA PasBHTHA IWOKOBO-reMOpparMyecKUX COCTOAHHH. 


MockoscKHi rocyfsapcTBeCHHbId YHHBeEpCHTeT Tlocrynuso 
um. M. B. Jlomonocopa D2 NOUN ISIayi/ 


WMTHPOBAHHAA JIMTEPATYPA 


17. B. Kpymunckuid, J.T. Ivymxapcexas, J.H. Monogku na, Bectn. 
MUY, No 12, 25 (1953). 


* Tlo TexHHUeCKHM IIPH4HHAM MaKPOCKOMNH4eCKOMY HcCJIeqOBAHHIO TOBePrHyTO B OIIbITHOH 
rpynne 5 xpbic, B KOHTpoubHol 16. 
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Jioxaagn Akawemun Hayk CcccP 
1957. Tom 114, N 6 


bU3HOMOTHS 


H. WH. HESJIMHA 


POJIb KOPbI BOJIDIUMX NOJTYLUAPHH FOJIOBHOrO MOSTA 

Y COBAK B BOCCTAHOBJIEHHH ®YHKUMH, HAPYWIEHHBIX 

B PE3YJIBTATE MOJIOBMHHOM MNOMEPEYHOM MEPEPESKU 
CTBOJIA TOJIOBHOrO MO3rA HA YPOBHE BAPOJIMEBA MOCTA 


(IIpedcmaeaeno axademuxom JI. C. Ilmepx 6 IV 1957) 


Ha ocHoBaHHH Oosbluuoro 4 pasHooOpasHoro SKCHEPUMEHTAIbHOrO MaTepHada: 
9. A. Acparan (1) pa3Bu OCHOBHEIe NOJOXeHHA HOBOH SBOJIOUHOHHOK Teopu 
TIPHCnocoOuTeMbHBIX ABMeHHH. Um u ero coTpyAHHKaMH OblIO NOKasaHO, UTC 
KOMIeHCaTOPHble mpucnocoO.1eHus, pecTaBsaromlue coOoH CJOKHBIM CHHTES| 
MHOFOOOpa3HbIX B3aMMOJelicTBYIONIUX B OPraHH3Me, MH B OCOOeHHOCTH B HepBHOiA 
CHCTeMe, MpOlWeccoB, OCYIMeCTBAAIOTCA MPH YUAaCTHM PasHYHBIX 9TaxKeH UeHT-} 
paJIbHO-HepBHOli CHCTeMbI. OTO yyacTHe 3aBUCHT OT TIyOMHbI HaHeECeHHOFO TC} 
BP@KCHHA H OT CTEMeHH CNOXHOCTH BOSHUKIIMX IPH STOM (py HKUHOHAJIbHBI 
HapylueHui. HesHayvTenbuble MOBpexeHuA, COMpoBoxarollHecA MaJio3a-| 
MeTHBIMH HapylleHHAMH (yHKUM, KOMMeHCHpyIoTcs ObICTpO, MU 9Ta KOMIeH-) 
CalHA MOKET MPOH3OHTH 3a CUeT HMXKHUX STAKeH WeHTPaIbHOH HePBHOH CH-} 
crembl. [loppexe@HHA 3HauHTebHOH rTyOHHbI BbISbIBAaIOT CepbeSHble HapyleHHgA,| 
HW JIA BOCCTAHOBJICHHA HapyIWeHHEIX (yHKUNH HeOOXOAUMO yxKe HasIMUve Bepx- 
HUX 3TaKelH WeHTpasbHOH HepBHOH CHCTeMBI. 

Bplio TaK2%Ke YCTAHOBJIeHO, UTO B (PUMOTeHETHYeCKOM PHAy CTeMe€Hb yUaCTHA 
Pa3IHUHbIX OTJeIOB WeHTPabHOH HepBHOH CHCTeMbI B Mpolleccax KOMMeH- 
CallHH pa3JIH4Ha: YeM HW%Ke CTOHT 2XHBOTHOE B IBOJIIOUNOHHOM pxjly, TEM MeHb- 
UIy!O POJb HIPatoT BePXHVe STa%KU WeHTPaIbHOH HeEPBHO CHCTeMbI B KOMIeH-| 
CaTOPHBIX TIPHCTOCOOJIEHHAX; Y BbIMeCTOAUMX XKMBOTHBIX 3HaYeCHHe BePpXHHX! 
9TaKeH UeHTPasIbHOH HeEPBHOM CHCTeMbI YBeJIMYMBaeTCA, HU Yy BbICWIMX M03BO- 
HOWHBIX KOpPa TOJIOBHOFO MO3ra B Mpolleccax KOMMeHCalluu tipHoOperaet 3Haue- | 
Hue pelaromlero PakTopa. IIp BbISCHEHHH POJIM pasIMUHEIX 9TaxKel WeHTpPab- 
HOM HepBHOH CHCTeMbI B KOMMeHCalMH HapyUleHHbIx (byHKUui CYULeCTBEHHBIM | 
ABJIACTCA H3YYCHHE NOCMCACTBUM YaseHUA KOPbI OOJIbINHX NoMyuapHH y cobak, | 
MMEIOIX PasJIHGHbIe NOBPeKACHUA WeCHTPasIbHOM HePBHOM CHCTeMBI. | 

Panee Hamu (*) OblIo MokasaHO, YTO NOJOBMHHAaA NoMepeynas mepepesKa | 
CTBOJIa FOJIOBHOTO Mosra Ha ypOBHe BapovIMeBa MocTa y COOaK BBI3bIBasa PTy6o- | 
KH€ HapYleCHHA JIOKOMOTOPHPIX H ONOPHBIX PyHKUMH: Mapes KOHeUHOCTeH TwaB- | 
HbIM OOpa30M MpOTHBOMONOKHOH ONepallun CTOPOHHI, HCKPMBJeHHe TyOBUNIa 
BOTY Ke CTOPOHY, UpecOmafanve TOHYCa SKCTEHSOPOB Ha JIeBLIX H TOHYCa (pie- 
KCOPOB Ha lIpaBbIX KOHCYHOCTAX H ABTOMATHYeCKHe NOAePruBaHUA NpaBbIX KOHEq- — 
HOCTel. Kpome J{BUraTeJIbHbIX Hapywenuit HaOwiodasiocb MOHMKeHHe SoueBol, 
TemMMepaTyPpHOM HM MpOMpHOUeNTHBHOH YYBCTBHTebHOCTH Ha IpOTHBONOMIOKHOU 
mepepe3ske CTOPOHE; MPOMPHOLenTHBHaA UYBCTBHTeIbHOCTb, HACKOJIbKO MOXKHO 
ObIIO 34METHTb, Hapyllasacb TakyKe HM Ha CTOPOHe Mepepe3ku. 

B TeyeHuve oes ME€C. IIPOHCXOMHIO MOUTH NOMHOe BOCCTAHOBJeHHe HapylleH- . 
HBIX (PYHKUMH, Tak YTO BHeLIHe ONepHpoOBaHHble X2XHBOTHBIe HHYeEM He OTJIU- 
YaJIHCb OT 3fOpoBbIxX coOak. HekotTopble HapyileHuA B MOKOMOWMN HaOwONauch 
TOJIbKO TPH BbINOJIHeEHHH HMM Ooslee CIOXKHbIX JBHXKeHHI, YeEM xXOIbOa. 

B nacTosmit paoore Obiia CesaHa NOMbITKa U3yYHTb NocsesCTRHA yaenua 
KOPbI OJHOFO NOJyWapuA TOJIOBHOTO Mosra y coOak Tocwle OAHOCTOpOHHel norne- | 
pevHOH Nepepe3Ku CTBOJIa TOOBHOrO Mo3ra Ha ypOBHe BaposMeBa MOCTa. | 
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-Y co6ak nocse BOsMOxHO NoOMHOrO BOCcTAaHOBIeHUS HapyleHHblx (PyHKIUH, 
BPISBAHHDIX NOJIOBHHHOH MOMepeyHOH Mepepeskoil MO3roBOrO CTBOWA C WeBOT 
CTOPOHBI (onepauua I), yNananacb Kopa mpaBoro NOJYyWapusA TOMOBHOTO Mosra 
(onepauua Il). Cemb co6ax, yqauno NlepeHeclIHX STY ONepalluio, HaxOANNUCh 
Mo HaG0AeHHeM JINTenbHOe BpeMa (Jo 7,5 Mec.). 

Y scex co6ak mocue II onepanuu usuesamn KOMUeHCATOPHble Ipucnocobv1e- 
HHA, pasBUBiuNecA Hocre | onepauuu. OnepHpoBaHHble XHBOTHEIC CHOBA Tep AIH 
CIOCOOHOCTS CTOSATh H XOAUT; NePpBbIe NOMLITKM NOJHATHCA OTMeYAHCh V HUX 
TobKO K 8—I1 yHI0 Nocue onepanun. Co 2—3 zHa Nocae II onepalun y cobak, 
Kak H Tlocae I onepattun, nosBasauch aBToMaTHueckue Moeprupanua mpaBol 
SaQHeH KOHCYHOCTH, YCHJIMBaIOuNecA IPH WelCTBHH pe3KHX 3BYKOB H IPHKOCHO- 
BCH K XHBOTHOMY. Y Bcex coOak nocie yaneHuA KOpbI OMNOFO MowyuapHuaA 
Ooulbuloro MO3ra OTMeUaJOCb Takoe Ke NepepaciipeleseHhe TOHYCa MbIII CrH- 
OaTeueli u pasruOaTeneli KoHeuHOCTeli, KaK 9TO HaGsIOaNocb Nocae | onepainu: 
Ha JI€BbIX KOHCYHOCTAX, TJlaBHbIM OOpa3s0M Ha JIeBOH 3aRHeli KOHeYHOCTH, 
mpeoOnayan ToHyc pasrvOaTeseli, Ha NpaBbIx, H OCOOeHHO Ha mpaBol 3aHei,— 
crHOaTeJieiH, BCeACTBHe Yero JeBbIe KOHCYHOCTH ObIIM BbITAHYTHI, a pape — 
cornyTst. MoxxHo OblI0 TAKE OTMETHTh, UTO TYJOBULE ON€PHPOBAHHbIX 2KUBOT- 
HbIX B lepBble HH Tocle ONepallun usrHuOasocb B IpaByto CTOPOHy. 

Yyanenue KOpbl MpaBoro NoJyWapuA BbISbIBAIO USMeHeHHe pecbeKTOpHOL 
BOSOYUMOCTH KOHEYHOCTEli CTOPOHLI, OMHOMMeHHOL yaseHHOMy MosywapHto. 
Ilopor pecbektopHoro Bos6yxenua cruOaTebHoro pecbieKca ipaBbIxX KOHeu- 
HOCTeH NOHMxKaIcCA Ha 2—4 cm paccTosHua KaTylwek. MoxkuHo OblIO OTMETHTE 
TakxKe HapylleHe MpOMmpHoOlenTHBHOH YYBCTBHTeIbHOCTH Ha JIeBOH CTOpOoHe. 

C TeyeHHeM BPeMeHH MPOHCXOAHO OBTOpHoe BoccTaHOBJeHHe (byHKUMi, 
HapyleHHbIX BCJIeACTBHE YaJIeHHA KOPbI NpaBoro NOJyWapHA OoMbUIOTO MO3Ta. 
Yepes 2 Hejemu mocule onepaltun coOaku yxKe MOH XOMUTH. CHavasa IBWOKeHHA 
KOHEUHOCTeH, OCOOeCHHO JIEBLIX, ObINH HETOUHBIMH, IJIOXO KOOPAHHHPOBaHHbIMH, 
JieBad TlepeHAA KOHEYHOCTh UaCTO TOABOPauHBaslacb B UCTaIbHOM cycTaBe 
H CTaBHJIaCb Ha THIJIbHY!O CTOpoHy. TsKecTb Tela B STOT MepHOA HepaBHOMePHO 
Pacnpeseiaacb MexK]y 1paBbIMH VM JIEBLIMH KOHEYHOCTAMH, H Harpy3ka Ha Jle- 
BbIe KOHeCYHOCTH OblsIa OobUIe, YeEM Ha MpaBble. ABTOMaTHUeCKHe NoepruBaHHuA 
paBol 3aHeli KOHCUHOCTH NMOCTeMeHHO 3aTHxXamH UH Yepes 2—3 Hee Mocue - 
ONMepaluH CTaHOBHJIHMCb HaCTOJIbKO He3Ha4YHTeJIbHbIMH, YTO HX TPyAHO ObIIO 
3aMeTuTb. Uepes 4—6 HejlesIb Mocme onepaluH MOTOpHKa X%KHBOTHBIX BOCCTA- 
HaBIIHBallaCb HaCTOJIbKO, 4TO COOaKH MOFJIH XOpOWIO XOAMTb: MOxojKa cTa- 
HOBHJIacb Goslee pOBHOH, O6e eBbIe KOHCYHOCTH CTaBHJIMCb MpaBMJIbHO, Naye- 
HUA ObIN Kpaline peqkumu. Ho nomHoro BOCCTaHOBJICHHA HapyUIeHHBIX (byHK- 
Mui mocne yaieHuA KOpbI MpaBoro NowywiapusA Oosbworo Mosra He HacTy- 
nano. Jlaxe uepe3 71/.mec. nocue I] onepaunuv ABuxKeHHA 3aHUX KOHeUHOCTeL 
OCTaBaJIHCb HeCKOJIbKO HeCOBepMIeHHbIMH, 2KHBOTHbI€ XPOMAJIH Ha JIeEBYIO 3aj{- 
HIOIO JIally, COBCeEM He MOI MpbiraTb u GOeraTb, pM ObicTpoH xoAbOe 3aqnHe 
KOHeEUHOCTH 3alieTamuch, HW coOaKH Magqanu. Tonyc pa3sruOaTesel Ha seBor 
3alHeli KOHeUHOCTH H CrHOaTeseH Ha MpaBoH 3ayHel OCTaBaJICA 3HAYHTebHO 
NOBbIIMeHHbIM. BoccTaHOBJICHHA UYBCTBUTEJIbHOCTH TaK2Ke HeJIb3A ObIIO OTMETHTB. 

Takum o6pa30M, yasleHue KOpbI MpaBoro Nowymapua y coOaK, OCTHTUIMX 
IPeJeIbHOTO YpOBHA BOCCTaHOBeHHA (PYHKUMM Nocwe reMHCeKWMM CTBOUIA 
rOJIOBHOFO MO3ra CJIeBA Ha YPOBHe BapOJIHeBa MOCTA, BbI3bIBAJIO BTOPHYHOe Ha- 
pyIeHHe JBHTAaTebHBIX HW YYBCTBUTCIbHBIX (yHkuN. C TeyveHHeM BpeMeHH 
IPOHCXOJMIa NMOBTOPHAA KOMIeHCallA HapyWeHHEIX (PyHKIMH, HO NoAHOrO 
30CCTAHOBJIEHHA He HacTyMayo Jlaxke yepes IIMTeIbHOe BpeMA Toc/e onepallnu 


@u3uom0rMyeckad sadOopaTropuA Tloctynuso 
Axajlemun Hayk CCCP 4 IV 1957 
IJMTHPOBAHHAS JIMTEPATYPA 
ie AcpatTsu, @ux3vonorua wexTpabHol HeppHol cucrembl, M., 1953. 
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Jloxnagnr Akawemun Hayk CCcCcP 
1957. Tom 114, Ne 6 


@HZHOAOTH i 


3. M. MJIMCEWKAS 


K BOMPOCY 0 ®YHKIMOHAJIBHbIX CBOMCTBAX 
rIAQKOMW MYCKYJIATYPbI KMWIEGHHKA 
XOJIOMHOKPOBHbIX TNOSBOHOUHBIX 


(ITpedcmaenexno axademuxom JI, A. Opoeau 28 III 1957) ! 


C yembio ucc1leqoBaHus (Py HKIUMOHAbHbIX U3MeHEHHH , IPeTepMeBaeMELX B IPC 
uecce (usIoreHe3a MO3BOHOUHHIX PaqKOU Myckysaty pou, a TakKe €€ HHHEPBal 
uel, B HacTostmleli paOoTe H3y4aJIMCb HEKOTOPble CBOMCTBA HEPBHO-MbIIMeUHOL, 
npHOopa HUXKHETO OTJeNa KMLUeTHHKA y MpeCTaBuTeseH PasHbIX KNAaCCOB XOJO}) 
HOKPOBHbIX [IO3BOHOUHBIX. 1 
Ponb BereTaTHBHOH HHHeEPpBalluu B ABUTaTesIbHOH (PyHKIUWH 3ayHeH KHUIK 
vcceqOBasacb y KOCTHCTEIX pbIO (IlyKa— Esox lucius) u OecxBocTHIx amr 
Oui (TpaBaHas Mu O3epHad Anrymmku — Rana temporaria u R. ridibunda); pear 
THBHOCTb TviaqKOli MyckyslaTypbI TOTO *Ke OpraHa K pxAAy PapMakosornyeckn| 
areHTOB UCIbITHIBAIIaCb Y KOCTHCTHIX PbIO (ILyKa, OKYHb, KapaCb, MIoTBa — 
Esox lucius, Perea fluviatilis, Carassius carassius, Rutilus rutilus), XBOCTATBI} 
Mu OecxBocTHIx amdu6ui (tputon — Triturus vulgaris, maryumka — Rana tem 
poraria, Rana ridibunda) u pentunuh (OonoTHad M cTelHad yYepenaxu 
Emys orbicularis, Testudo horsfieldi). / 
IIo qanupim Sura (4,5), y KOCTHCTHIX pbIG OTCYTCTBYeT CaKPaJbHbIi oTAe 
MapacMMMaTHyeckOH HepBHOM CHCTeMbI, HW MyCKyJlaTypa HM%KHeM YaCTH KHINeY 
HukKa WHHePpBHpyeTcA, MO-BUAMMOMY, TOJIbKO CHMMaTH4YeCKHMH BOJIOKHaME 
CakpalbHaad lapacuMmaTuyeckad HHHeEpBalla BOSHMKaeT BepBbIe y amd) 
Oui, NpHyeM NapacuMnaTHyecKkHe BOJOKHA MPOXOAAT B COCTaBe MepeqHUX K 
PellKOB CIIMHHOMOSIOBbIX HePBOB, HayHHad c 9-ro uM B peqKUX cyyam! 
e:8:ro (2;° a ap:). | 
Metoynxa. Llyxu, oxyHu 4 M0TBa JOCTaBIANUCh C KHBOPHIOHON 6a3h 
H MCIO/b3OBaJINCb B SKCIECPHMEHTE B TOT Ke eHb; KapaCH, KOTOPbIX MbI HCIOVIE 
30BaJIH B ONbITaX, COJepxKaNucb B sabopaTOpHH B akKBapwyMaxX B TeveHH 
3—14 quel; TpHTONDI, IATyLIKH HM YepenaxH Obl HM CBexKeNOlMaHHBIe UM yxe CC 
JepKaBluvecA TO WI HHOe BpeMA B TaOopaTopuH. | 
B ombirax c pa3{paxkeHHeM HepBoB OGe3{BHKUBAHHE pbIO JocTuranocb 3 
KPeIJICHHeM HX CIMHOM BHU B ClelMaJIbHOM CTaHKe C MeTaJIIMYeCKUMU peOpam 
YKaOpbl OMBIBAJINCh HEMPepbIBHLIM TOKOM Bob. Jlaryuiku O6e3{BIOKUBAIUC? 
paspylleHHemM WeHTpasbHOH HePpBHOM CHCTeMbI, a B OMNbITaX C pasqpaxenver 
MepeqHUX KOPelIKOB CIHMHHOMOSIPOBbIX HePpBOB — MOJKOXHbIM BBeJeHHeEM KY) 
pape (0,2—0,4 cm? 0,1% pacrsopa) uu yqaseHHeM romoBHOro Mosra. Y ks 
HbIX BCKPbIBaaCb OpIOwlHasd NONOCTh WM OONAKaNcA KMMCUHUK. 3aqHAA KMUIKA’ 
OTTpaHHyeHHad y WYK OT CpefHel, OTpesaacb OT Hee H IPOMMBaNAch HUTKOM 
KOHEI KOTOPOH COeqUHAJICA C JErKHM MHOorpadoM; y JASTyWKH 3aqHaa KHUIKs 
(rectum u cloaca) (!) oTqenanmacb oT TOHKOTO KMIMeUHHKa, TOKE Np OuuBa: 
Nach HHUTKOH WM CoequHAach c Muorpadom. Pasypaxenne cummaTuyecKos 
HemOuKH, JeKaileH y ULYKM HeMCCpeCTBEHHO OKONO MOSBOHOYHNKA, MpOH3BO! 
AMN0Cb Ha YpoBHe 21—23-ro No3BOHKOB (BbIIIe STOO ypoBHA WenouKa nepet 
pesayacb). Y WATYWIKH Mepepe3ka ocymlecTBuAach BbIe 4-ro CHMMaTHYeCKore 
y3Jla HW pas pakasicA yaacToK mex yLly 4-M HW O-M y3samu. IIpu paOorec 7-m u 10-1 
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nepeHHMH KOpelikaMH y JIATYWIKH BCKPbIBaJICH CHMHHOMO3rOROl Kalai, 
KOpelIKH OpasIMcb Ha WHraTypbl M MepepesasiHcb BOSMOXKHO OMKe K MeCTY UX 
OTXOKJCHHA OT CIHHHOTO Mos3ra. 

CumnaTuyeckaa Wenouka HIM MepHdepuueckHli orpes0K Mepesuero Kopellka 
YKlaNbIBaIMCb Ha IJIaTHHOBbIe SJIEKTPOJbI C MeKMOJIOCHBIM paccTosHHem |— 
2 MM; pa3{paxkenve, JWIMTeEMbHOCTh KOTOPOTO ObIIa JWI MapacumnaTwvyeckux 
HepBoB oT 15 yo 30 cek., Jia cuMnaTHuec- 

KHX HepBOB pbiOpl OT 5 Yo 60 cek., a maryu- 

KH OT 30 no 120 ceK., mpousBoqusoch c m0- fee a 
MOU[bIO HHAYKUHOHHOM KaTymuiKH npu 3- &@ ——-WWH———~,——_— 
BOJIBTOBOM aKKyMYJIATOPe B NepBHUHOH Lenn. 

Bo BpeM# SKCIepHMeHTOB OpraHbl H HepB- 
HbI€ BOJIOKHA YBJIaxKHAJIMCb (pusHosorHye- Pue. 1. Peaxnua raanxott mMyckyJla- 
CKHM pacTsopom [ltonmepa fa XONORHO- Typbl 3aquelt KuMKH MyKH Ha OHO- 
KpoBubix (NaCl 6,5; KCl 0,2; CaCl, 0,2;  BPeMcHHoe pasypaxenue mpanoro u 
NaHCO; 0,1; MgCl, 0,1; NaH.PO. 0,05 JI€CBOTO CHMilaTHYeCCKHX CTBOJIOB: Q — 


1 2 KHMOrpaMMa cCOKpallleHHli MycKyva- 
Ha JI AHCTHIJIMPOBaHHOU BOJIbl). TYpbl, O—oOTMeTKa pa3jpaxennit 
- B ompirax c H380NMpoBaHHbIMH OpranHamu  (PpacctostHve KaTymex 12 cm, 15 cex.), 
3aHAA KMUIKa (y Yepenax HHOra Mposoub- Sa OTe nay eve 


Had MOWOCKa, BbIPesaHHad V3 3aHeli KHINKH) 
MOMellalacb B CTEKJIAHHBIN Cocy c comeBbIM pacTBOpoM IITionmepa; HM KH 
KOHeL, penapata yKpellAsICA HHTKOH K KpIouKy, BUaAHHOMY B CTeHKy cocyJa, 
BePXHUH COeAMHAJICA C WeTKUM Muorpadom. 
PeakuuaA raagqKkokh MyckKynaaTYpH 38ahuHeH KHWKH 
Ha paswpaxkeuHwe HEPBOB. ¥ IyK JO pas\pakenuA HepBOB UBHTa- 
T@JIbHaA AKTHBHOCTb 3aj[Hel 
KHUIKH OTCYTCTBOBaa HH 
a Oblula BbIpawKeHa cmado; y 
JIArYWeK HaOsTOaIMch pe- 
ryJAplible COKpalleHusa, CH- 
la, YaCTOTA H JJIMTeIbHOCTb 
KOTOPBIX ,BapbHpoBaJIH y 
Pa3HbIX 2KMBOTHBIX. 


a : Pa3qpaxenve cHMlaTH- 
Pne. 2. Peaxuua rviaqKol MyckylaTypbl 3aqveH KHUIKH 
O3epHO JIATYWIKH Ha pa3{paxenne nesoro cummatuuecko- “YCCKOrO MOrpaHH4HOro CTBO- 
ro cTBoa. OGosHaueHHaA Te Ke, UTO H Ha pe. | (paccron- Jla Y IWWYKU BbIZbIBAJIO COKPa- 


HHe KaTyulek 12 cM, pa3fqpaxKenne 60 cek.) leHHe Npoobuolt MyCKy- 

WaTypbl 3aHeH, KHUIKH, 

quuBuieeca 1—3 muu. (puc 1). JlarenTHpli nepuoy AocTurad B HeKOTOpbIX OMbITaXx 
30 ceK. 

CTHuMYJAWMA CHMMNATHYeECKOH WeENOUKH JAPYWIKH IpHBosua K TWocTeneHHOMY 
NOHMXKEHHIO TOHYCA, COMPOBOKLaBIUeMYCA OCMAOJICHHEM UJI MOJIHbIM TipeKpale- 
HHeM JBwkKenHl (puc. 2). epes 2—7 muu. Nocue OKOHYAHHA pas paxkeHuA TOHYC 
BOSBpallasicad K MCxofHoMy cocTosHHW. B 32 cayyanix us 74 TOPMO*KeHHIO TIpe- 
IMe€CTBOBaIO COKpameHve MYCKyJaTYypbI pasHUHOH cub. IIpu pasqpaKxenuu 
7-X TlepeqHMX KOpellKOB, cOepxamux CHMNaTHYeCKHe BONOKHA (?,°), HaOsIO- 
Wauucb peakIlMM TakKoro xe THA, Kak MW Npu CTHMysAluM WerouKH. JlaTeHTHbIit 
nepHO oTBeTa Ha paspaxkenve CHMMATHYECKUX BOJIOKOH JIATYWIKH PaBHsAJICA 
1—50 cek., nopor pa3yqpaxkenusa Oni 9—20 cm paccTOAHH# KaTylek. 

Crumyaauua 9-x u 10-x mepeXHUX KopellKos, CofepxKalux NapacuMMaTu- 
4YeCKHe BOJOKHA, BbISbIBaIa pesKoe COKpalieHhe MYCKyJaTypbl 3a{HeH KHINIKH 
JIATYUIKU C HECKOJbKO Oostee TIABHBIM CNYCKOM KPHBOH, 8akKaHUMBaBleecs# B Te- 
yenue 1—2 mun. JlaTeHTHbIit NepHO COKpaTHTebHOrO OTBeTa paBHAcA 1—10, 
pexe 20—30 ceK., Mopor pa3qpaxKeHHA# COOTBETCTBOBAII 12-19 cm pacctTos- 
HUA KaTywek. CTuMyasiua 8-x mMepefHHX KOPpeIUKOB, Kak MpaBHJIO, Oplwia 
HeapekTHBHOH. 4 

PeakUuuuH raagqKoH MycKyYAaTYPH 3aqneuw KHUKHA 
Ha P@apMakoworuueckne BemecTBa. Cambie claOble aBTo- 
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MaTH¥ecKHe COKpalleHua TlaqKoli MyCKyaTypbl HaOMO_aIHCb y WYK, Han~ 
Goulee BbIPAXKeHHbIe — y JATYWIeK WH OOJOTHBIX Uepelax, 

B 9kcnepumentax ynloTpeOmaucb culeqyouMe dapMaKOJOrHyecKHe Be-) 
mecTBa: apenaiun BY KoHUeHTpaunax 10°744—10%, alleTHmxouIMH U nposera 
10°°—10~4, apexoaun 10 $—10 4, numoKapnuH 10°8—10™, arponun 10 Seas P} 

AjpenasMu OKa3bIBaJl TOPMO3HOe BJIMAHMe Ha MyCKyJaTYPy 3aHeM KUUIKH) 
pbi6, JIArylueK u Yepenax. PeakWuA BbIPAaxKasacb B Oosee HM MeHee SHAYHTEIb-) 


5 ate ott ye ie gh epee ener ee eee 


Puc. 3. TopmosHoe BuIMAHMe ampeHamuHa (KOoHeHTpayHa 10-§) Ha 
MyckyslaTypy 3aj\HeH KHWIKH TpaBaHOH aaryoKu. Jlepaa crperka — 
Hayao elHcTBHA aypeHamHuHa. IIpaBaa crpemKa — OTMbIBaHHe mpe- 

flapata. OctasIbHble O6O3HaYeHHA Te 2Ke, YTO H Ha puc. | | 


HOM NOHMKeHHH TOHYCa H B TIOJHOM IpeKpallleHH JIBUXKeHH, eC OHM JO) 
3TOTO HMeJIH Me€CTO B YHCTOM COvIeBOM pacTBope (puc. 3). Y aarywiek B19 ompirax |) 
u3 144 npu norpyxeHHH UpenapaTaB pacTBOp NOPOroBblX KOHUeHTpaluli ape; 
HaHa TOPMOKeHHIO IIpeMMeCTBOBAJIO COKpalleHHe, HIM Ke aBTOMATHUeCKHe } 
BY2KeHHA BOSOOHOBJIAJIHCb ol 

4 Or tk ee BpeMA JeHCTBUA ajlpeHaJHHa. || 
fl t t Tloporopasx KOHUeHTpauua a-! 

peHalHwHa JA MyCKywJaTypbi 

Bo ce YK WP epenax, Ppamaaiia 
10 &—10%, qua ppi6 u TpuTo-} 

Puc. 4. Bos6y>xfaiollee BIMAHHe apekomHHa (KOHUCHT- YOR 10°7—10°%. Ha MyckyJla-| 


pauua 10-°) na MyckynaTypy 3afHel KHLIKH TPHTOHA H Type TPHTOHOB apenaHH B} 


CHATHe SekTa FoOaBMeHHeM aTponMHa (KOHIeHTpa- s 5 
wus 107"). l-a crpenka—Hayano jeficrsua ape- KOHUeHTpPallMAx LOo-10 HC || 
KonMHa, 2-4 crpenKa— oOapnenve atponuna, MUbITbIBakCA 69 pa3; 3 9sTOFrO) 


3-A cTpemka— OTMbIBaHHe MpenapatTa. OctTaJibHbIe yyca mpo6 30 as TOPMO3HBIH | 
oOo3HayeHHA Te 2%Ke, YTO HM Ha pue. | adext, 13 — NOHWKeHHe TOHY-| 

ca c MpofouKaBluIMMuCA co-!} 

KpalleHHAMH WIM MOCTelMeHHOe MOBbIMIeHHe TOHYCa H HeKOTOPOe ycuseHue) 
COKpaljeHHH, a B 26 mpoOax sddexT oTCyTCTBOBAJ. | 
AUeTHIXOJIHH, apeKOJHH WH MHIOKapHvH OKasbIBaH CTHMYJIMpyromiee | 
BJIMAHHe Ha ruaqKylo MyckyJaTypy 3aqHel KMUIKM BCeX HCCIe€QOBaHHbIX XKH-| 
BOTHbIX. PeakUMA Ha MapaCHMNaTOMHMeTHYeCKHE BeIIeCTBA B NOPOTOBbIX KOH- 
NeHTpaluAX BbIPaxKalacb B OHOM ObICTPO 3aKaHUHBaBIUIeMCA COKPalleHHH WH 
yuauleHHu aBTOMaTHYeCKHX JBuxKeHHH. IIpumenenue Oosee KOHLCHTPHPOBaHHbIX 
PaCTBOPOB BbISbIBAIO PasHOOOPasHble MOTOPHBIe OTBETHI, Valle BCelO MPOABIAB-— 
INHeCA B MOBbILMEHHH, a 3aTeM TIOCTeMeHHOM CHM2KCHHH TOHYCa C COKpallleHHAMH 
usm Oe3 HUX (TocueqHee OCOGeHHO XapakTepHO AIH MyCKyaTypbI myKu). Bo 
pAMe OUbITOB MYCKyWaTypa JIArylekK pearMpoBasia Ha NOrpyXeHHe B apeKouHH 
WNW MMOKAaPMHH TOJIbKO YCHJIEHHeM M yUalleHHeM aBTOMAaTHYeCKOH PuTMHKU 
6e3 3aMeTHOTO NOBbIMeCHHA TOHYCa. OdpekT OT alleTHIXOMMHA OBICTPO uCUesaT 
IIpH OMHOKpaTHOM OTMBIBaHHH Mpellapata, Nocwe MPHMeHeHHA apeKOJMHA UNH 
MHNOKapMuHa OObIYHO IPHXOMUOCb MpOH3BOAUTb MHOFOKpaTHble CMeCHBI Covie= 
Boro pacTsopa. Iloporopbie KOHUeHTpaluN alleTHIXOMMHa UM apeKOMHAa JA 
MyCKyslaTypbI pblO, JIarywiek M Yepenax paBHamucb 10 *—107’, nunoKapnuna 
10°—10°°, Js MyckynaTypbl TpHTOHOB MOporoBbIMH KOHUeHTpaluamN ma- 
paCHMNaTOMMMeTHYeCKUX BemlecTB Obliu 10°°—105, JlaTeuTupili nepuoy TIpu 
JeHCTBHH alleTHAXOJIMHA, APEKOMMHA UM NHIOKapnuna KoeOanca OT Npenapata K 
mpenapatTy, ABIAACh HaMOosee AIMTEIbHbIM JIA NMNOKapuMna — Jo 1,5 mun. | 
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Ilposepuu B KonWenTpannax 10°°—10~ spisbinan y pbi6, maryrieK Hu yepe- 
Max MOCTeMeHHOe HJM pe3skKoe NMOBbILIeHHe TOHYCa MYCKyJaTypbI KUWeHHKA 
C COKpallleHHAMH, COXPpaHABLUIHMUCA HIM Jake YCHJIMBaBIUMMHUCA B TeyeHHe 
BCerO BpeMeHH JlelicrBusa BeujecTBa. [locne oANOKpaTHO! CMeHBI pacTBopa TOHYC 
OLICTpO CHMKaIca. B KoHWenTpayuax 10-7—10°° (y uepenax u oKyneli 10°) 
MpOsepHH MOTeHUMPOBa SppeKT alleTHIXOJIMHA, B3ATOFO B KOHIeHTpauHu 
10°°—10°8, 

ArponuH oT 107° yo 10°® o6nrmHo He BHA Ha TOHYC HW ABTOMATHUeCKHe CO- 
KpalleHHA KHWIeYHHKAa, XOTA B HEKOTOPHIX CTYYaAX BbISbIBAJ KpaTKOBpeMeHHOe 
ypexkeHHe H oclaOleHHe ABYKeHHH. Bos6yxyaromlee JelicrBue ayeTusxXomMHa, 
apeKOJIHHA, MHOKapluHa MOrvio ObITh UpeOTBpanleHo 20—30-mMuHYTHbIM TOrpy- 
*KCHHEM IIpellapata B pacTBOp aTpOMMHa HJM CHATO BBeeHHeM ATPOMMHa B Covle- 
BOHM pacTBOp, COJepKaBlUIHH MapacHMNaTOMUMeTHYeCKoe BellecTBO (puc. 4). ITOT 
aciekT MOCTHTaCA B ONbITAX C KHIWeCYHHKOM pbIO pH KOHUeHTpalluAX aTpo- 
muna B 100—1000 pas MenbuIMx, YeM IIPHMeHABLUIHeECA KOHIeHTpaluu alleTu- 
XOJIMHA, apeKOJIHHa WH TMOKapmuHa, H B 10—I100 pas mMenHbIIHxX B OMbITaXx 
C KHINe€YHHKOM TPHTOHOB, JIArylieK H Yepenax. 


MucrutyT 3BOIONHOHHOH dusHonorHuu Tloctynuso 
um. HM. M. Ceuenosa 26 III 1957 


IMTHPOBAHHAS JIUTEPATYPA 


iimwba LepemrEnes, wJJsarymKa, as, 1950 seenpey ols eee WV mde Gras) kenlulin J 
Physiol., 7, 1, 1 (1886). * I.N. Langley, L.A.Orbeli, J. Physiol., 41, 5, 450 (1910— 
Pi) eel Zoey Obie, Otlarts J: WMiCroscop Sci 4 m4 ole (lost). Clee Zn Yeorte 2, 
Proc. Roy. Soc., 120, ser. B, 303 (1936). 
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Jlox aay Axanemun nuayx CCCP 
1957. Tom 114, N 6 


ITAPA3HTOMOLHA | 


B. Pr. PHE3MJIOB 


XOMAK (MESOCRICETUS AURATUS) KAK MOTEHIMAJIbHbIM 
OKOHYATEJIbHOM XO3AHH JIEHTEWA WIMPOKOrO 
(DIPHYLLOBOTHRIUM LATUM) 


(ITpcdcmaeaeno axademuxom E. H, Iaeaoeckum 6 IV 1957) 


Jleuten, wupokuit (D. latum) sapaseTca Mapa3HTOM C OTHOCHTeJIbHO OOJIb-; 
IMM KPpYPOM BTOPbIX IpOMe*KYTOUHLIX H OKOHYATEJIbHBIX XO3MeB. B ecTecTBeH-} 
HbIX YCJIOBHAX TPOMe@KYTOUHLIMH XO3H€BAMH, B KOTOPbIX BCTpeyalwoTCH MWe 
pOlepKONALI STOO NapasHTHYeCKOrO YepBA, CYKAT, KAK H3BeECTHO, Pa3JIMUHbIe| 
IIPCECHOBOJHbIe pbIObl — WlyKa, OKYHb, HaJIMM, epll, (opesb, JMOCOCb, CHP,) 
pallylika, XapuHyc, Hepuvyc u Jp. ; 

Vntepecupre OuomorHMuecKHe OCOOeHHOCTH TIepOlWepKOHAOB paccMaTpuBae-| 
MOrO BHa Obl BEIACHeHbI OnbITamu E. H. Ilapsoscxoro uv B. I, luesqusoza(?), 
KOTOpPble NOKa3aIH, TO TwepolepKOvAbI sieHTella WHpoKOrO oOOvlajato 
BeCbMa IIMPOKHMH MHrpalHOHHbIMH CBOHCTBaMH. Bpiwio yCTaHOBJIeHO, 4TO 
B 9KCI€PHMeHTAJbHbIX YCJIOBHAX MIepOWUePKOHbI, BBEJECHHbIe HEMOCPeACTBEHHO| 
B XKeJIYOK, CMOCOOHbI MHPPHpOBaTb Yepes eFO CTeHKY, OCeaTb B OPIOWIHOH 10 
JIOCTH WH B H€KOTOPbIX BHYTPeHHHX OpraHaX MHOTHX XKMBOTHBIX: H3 3eCMHOBOJI- 
HbIX — TPHTOHA, JIATYIIKH, XKePJIAHKM, AKCOJIOTIA; U3 peNTHIMU — reKKoHAa, 
AWEPHIUbl, 3MeH VM J[p.; B ECTECTBEHHBIX YCJIOBHAX ITH BUJbI KMBOTHBIX HUKOTa 
He ObIBaIoT IIpOMeXYTOUHbIMM XO3HeBaMH JIeHTella WIMPOKOTO, TaK KaK OHH He! 
HaxXOJATCA B KAKHX-IHOO OMOWeHOTHYeCKHX CBA3AX C OCHOBHbIMH, OOHTaT-) 
HbIMH IIPOMeKYTOYHBIMH XO3H€BAMH JICHTeHWa, MW TwaBHOe — He THTaIOTCs| 
pbiOol. TakuM oOpa30M, 9SKCII€PHMeHTaIbHO ObIIO OTKPbITO CyIeCTBOBaHHe 
MHOrHX BHAOB BTOPbIX MOTeCHWMaIbHbIX MPOM@KYTOUHBIX XO3HeB JIeEHTeLa! 
IUHpOKOTO. 

M3BecTHO, UTO JICHTeEI, OTHOCHTCA K Napa3HTaM C OTHOCHTeIbHO OOJIbIIHM 
KPYFOM OKOHYATEJIbHBIX XO3HeB. B ance Noce\HHX S3HAYATCA: 4YeJOBEK,| 
coOaka, maka (Canis aureus), kowka, tyma (Felis coucolcr), Turpopas, 
Kourka (Felis tigrina), mucuua (Vulpes vulpes), mecem (Vulpes lago- 
pus), Oembii MefBeyb (Ursus maritimus), 6ypprii meqpegh (Ursus arctos), 
OObIKHOBeHHbIM = TIOMeHb «=(Phoca’ vitulina), kombyaTaa uepna (Phoca 
hispida), Oeno6proxu tTiomenb (Monachus albiventer), mopx (Odobaena 
rosmarus), MopcKoH mes (Eumetopias californianus), Bpigpa (Lutra lutra),, 
neabdpun (Phocaena phocaena) u jOMaliHAd CBYHBSA. 

Bee lepequcuienHble BUbI B TOH HIM HHO Mepe muTaIoTCs pbIGOl MH MOryT: 
CTaTb OKOHYATEJIbHBIMH XO3H€BAMH JIEHTela IWHpoKoro. 

B WenAX BBISCHEHHA CYIIeCTBOBAHHA MOTCHIMAIbHbIX OKOHUATEJIbHbIX 
XO3AH€B JICHTela WMPOKOFO Cpe BUJOB XHBOTHBIX, KOTOPbIe B CCTCCTBCHHBIX 
YCNOBHAX HUKOTa He NHTAIOTCA pblOOH, Mbl NOABePrIM 3apax%KeHHIO AKTHBHO: 
NOXBHXKHBIMH IJIepOlepKOUaMH, W3BJIeEYeHHBIMH 3 CBe%KUX epieli, BbIOB- 
JICHHBIX B peke Hepe, cyefytouluxX pbisyHOB: ABYX KPOJIMKOB, JByX MOPCKHX 
CBHHOK, YeTbIpex OewbIX MaOopaTOPHBIX MbIWelH HW WeCTepbIX 3aKaBKa3CKHX 
xomakos (Mesocricetus auratus brandti Nehr.). 

OAHOMy XoMsKy OblIo cKopMaeHo 45 muepouepKonyoB (myTem BBesenus 
HX per OS C MOJIOKOM), Apyromy 27, BCeM 2Ke OCTaJIbHBIM ONBITHBIM XKHBOTHBIM, 
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B TOM 4HCJI€ HW YeTBIPeM XOMAKAM, OblIO CKOPMJICHO 10 MATb MviepouepKOHOB 
KaxKJOMy. 

Y Kpomukop, MOPCKHX CBHHOK HM GeJIbIX Mbllleli JIeHTeLbI He pasBUBaJHch. 
MporuBononoxnble pesysbTaTE Ob NOyueHbI pH 3apaxKeHHH XOMSIKOB. 
M3 WecTH B3ATHIX B ONbIT XOMAKOB y naTH — Ha 13—15 enh u y ognoro — 
Ha 18 qeHb Mocue 3a- 
paxkeHHA B Kaye N0A- 
BHJIMCb Aa seHTela 
mupokoro. Aya cuc- 
TEMATHYCCKH BIC A- 
JIMCb Ha BCeM IIPOTS- 
2KCHHH OMBbITOB, MaKCH- 
MaJIbHan LIHTeIbHOCTb 
KOTOpPbIX JocTurasa 75 
Hei. XOMAKH B yc- 
JIOBMAX SKCHePHMeHTA 
NOKa3aJIu MOTOJOBHYIO 
3aPaXKCHHOCTb JIe€HTe- 
TOM wHpoKuM. VMurTe- 
PpecHO OTMEeTHTb, UTO 
CPOKH pa3BHTHA JIeHTe- 
OB JO NOMTOBO3pesoro 
COCTOAHHA Y XOMAKOB 
COBMaaloT CO CpoKaMu 
UX pasBUTHA y WeOBe- 
Ka H CoOak, Y KOTOPbIxX 
TakKxKe B  YCJIOBHAX 
SKCHepHMeHTa ocwe 
3apaxKeHHA MX Mepo- 
epKOHaMy Alia JIeH= 
TeLLOB HAUHHAJIH BbI,e- 
aaTpea uepes 13—15 
quer. ee 


SS 


ZN) 


Z 
4 


<a f 
BcKpbITH€ XOMAKOB AW 4h 
ObIIO TIpOBeeHO B Cpo- ae ( 


KH OT MOMeHTa 34apa- 
wKeHHA uepes 27, 32, 
41, 43, 72 u 75 qHeH. 
Tlom0B03pe.vible eH- 
TELBbI OOH ap yxKHBa- 
JIMCb B TIpocBeTe KH- 
IeUHHKa, HAYHHeA OT 
mepeqHeH Jo 3aneli 
TpeTH, TOHKOH KHIIKH 
(puc. 1). PassuTue 
JIGHTeLOB MpOHcxojH- 
no B 20—100% cay- 
yaep. Tak, y oOfHOoro 
XOMAKa, 3apaxKeHHOrO 
5  mujepolwepKouaMi, Puc, 4 
Ha BCKPbITHH OKa3a- 
much 5 weHTelloB c JwuHoIO cTpo6un or 9 yo 93 cm. Y Apyroro 
XOMAKa HaliqeHo 9 seHTeHOB, pasBuBUINXca M3 YnCa 45 BBeeHHBIX 
MIepOWepKOUJOB, T. @. IPpW2KHBaeMOCTb MapasHTOB B Ipolecce pasBuTusA 
gocturaa 20%. Jlmuua crpoOun B 9TOM cayyae BapbupoBauia oT 4,5 Jo 42 cm, 
a B cpequem 23 cm. Y [ByYX XOMAKOB PasBHJIOCb 0 “A JleHTela H3 5 BBCCHHbIX 
nulepollepKOHJOB, T. e. Ipw2kKHBaemocTb cocTaBiiia 40%. B oXHOM oMbiTe, AIMB- 
uemesa 72 JHA, Ha BCKPbITHH XOMAKA JIEHTELOB He ObIO COHAPyAXeHO, HECMOTDPs 
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i 
Ha TO, TO Ha 18 JleHb Mocme 38apaxKeHHA y 9TOTO XOMAKAa B KaJle NOABHIUC 
alilla mweuTella, KOTOpble 3aTeM BCKOpe HcYesIH. CieqyeT OTMETHTh, ITO y STOr 
9K3eMIIApa XOMAKa IIpH BCKpbiTuM B 12-nepcTHOH KHUIKe ObIIO OOHAapyKeH 
jpa uenua Catenotaenia cricetorum (!) quunol 15 u 20 cm. Bomee mosque 
NOABNeHHe AML, eHTewa (Ha 18 Jeb) y STOO XOMAKA, a TaKKe OTCYTCTBHE JICH} 
TeILOB pH BCKPbITHH CTOAT, BUAMMO, B CBA3H C MapasHTMpOBaHHeM Apyroro Bua 
JICHTOUHBIX YepBell B KHIICYHHKe XOMAKA WM AHTArOHHCTHYECKMMM OTHOUWICHH AME, 
9THX YepBeli B COCTaBe Mapa3HTOWeHO3a KHIWeCYHHKa XOSAMHA. 

TIpopeyeHHble ONbITHI (Ha IpHMepe pasBHTHA JICHTOYHOH (OPMBbI JIeHTela WH) 
PpOKOPO) NO3BOAIOT YCTAHOBHTb ABJICHHE CYICCTBOBAHHA NOTCHIMaJIbHbIX OKOH| 
YaTeJIbHbIX XO3HeB (B HalIMX ONbITaX H3 YHCa PpbisyHOB). OAHaKO 3TH BUAbE 
MJICKOMHTAaIOuluX B eCTeCTBCHHbIX YCJOBHAX HHKOra He ObIBAIOT OKOHYATEJIb» 
HbIMH XO3HeBaMH JICHTella WIHpOKOTO MO TOM MpH4yHHe, YTO He IMTAWTCA CBeExKebLI 
ppoon. |: 

OnpiTbl NoKa3aaH, Yo xomaKu (Mesocricetus auratus) IpH CKapMJIMBaHHH HM 
HEMOBPeXKACHHBIX IJIepOWepKOHAOB, MOFYT CTAHOBHTBCA OKOHYATEJIbHBIMU yl 
3A€BaMH JieHTella wupoKoro (D. latum); xomaku c OOmbuiMMu yOOcTBaMhy,, 
yeM COOaKH, MOryT ObITb HCMOMb3YCMbIMH KaK MOJeJIH JIA IKCIHEPHMEHTAJIbHbIXD 
HCCJIeqOBaHHH. | 

BplaBsIeHHe MOTCHUHAIbHbIX OKOHYATEJIBHbIX XO3H€B, KOTOPble H3-3a OCOOeH-: 
HocTeli HX 06pa3a X%XH3HH He MOTVIM CTaTb B Mpolecce usorenesa OKOHYATENb-| 
HbIMH XO3H€BaMH Mapa3HTOB, OTKPbIBaeT HOBbIe BOSMOMHOCTH AA Oomee yraye- 
JIGHHOrO H3yYeHHA OMONOFHH Napa3suTOB UM SBOJIOWMH NapasHTH3ma. | fe 


BoeHHo-MeAWUHHCKad akajlemMua Tloerynuso0 if 
um. C. M. Kuposa 15 II 1957 \| 


WMTHPOBAHHAA JIMTEPATYPA 


J. 7. Kupmen6aart, Yu. 3an. JITY, ps. 19, 110 (1949). 2 E. H. Masaos-| 

u, B. T. TuHe3quaos, Tp. Boeu.-mez. axay. um. C. M. Kuposa, 19, 97 (1939).| 
- H. Taspaosexuh, Tes. goxn. 8 copeml. no napasuTronoruyeckuM mpo6semam, Vag. || 
CCEPF 1955. erp. Oe 


LOKAA Lb 


ARATEMHH HAYR CCCP 


Tom 114 


CHCTEMATHUECKHN 


I. MATEMATHKA 


Tr. K. Antonrox. [loxppitve maomazeti 
Jin (YHKUHH, PeryJIAPHbIX B KOVJIb- 
Tt ye es 

B. TI. Eropos. Yeroiiunpocrs | pemennii 
MepHOMMYeCKHX CHCTeEM ypaBHeHHit B 
NOJHBIX Auppepenunasax 

tO. ®. Kopodetnuk. Pemenne cmeman- 
HOH 3afa4uH MeToyloM @ypbe ja on- 
HOrO oe ae 
ypaBHeHHa . 

C. H. Jlesuna. O pemennn ypaBuenua 
KomeOaHHA Ha BCet OCH BpeMeH 

10. B. JinHHuK. O Kommo3HuHH BeposT- 
HOCTHBIX 3aKOHOB Taycca u Ilyaccona 

A. B. Maapmes. O pacnpenenennu 
WebIxX TOYeK Ha aera eacee 
eieper ; Se Sets 

Bb. M. Teperarun. oO uucae ipewenbHLIX 
UHKIOB ypaBHeHHlt 


dy _ cu+dy+P(2, y) 
dx” ax-+-by+Q(z, y)’ 


roe P(x,y) u Q(x,y) ofHopogupte 
TOJIMHOMBI. N-H cTemeHH . . . 

P. 93. Buyorpay. O HenocTaTOuHOcTH 
MeTOJa XapakTepHCTHYeCKHX MOKa3a- 
Tele B IpHMeCHeHHH K HeJIMHeHHBIM 
ypaBHeHHAM 

C. A. Feabdep. O MakcuMyMe Kkontbopm- 
HOrO paquyca (yHAaMeHTasIbHOH 00- 
WacTH J[BOAKONMePHONHYeCKOH TpyMMbl 

A. A. Youpa6epr. OueHKa cyMMbI Jle- 
gekTOoB Mepomopduol dyHkKUNH M0- 
paAKa MeHbUIe eC HHHILbI j 

A. VT. Koctrouenko. O lopeyeHHu * c06- 
CTBCHHBIX (PYHKUHH CaMOCOMP AKCHHBIX 
onepaTopoB . . . 

H. H. Kpacoscxuin. Oo repuomwaeckHx 
pewlenuax udcepeHuNaJIbHbIxX ypaB- 
HeHHH C 3ana3fbIBaHHeM BPpeMeHH 

JI. B. Bexaemumes. O cuJIbHO MHHMMAJIb- 
HbIX MOBepXHOCTAX Bae IIpo- 
cTpaHcTga . 

10. [. Jiymucte.O reoMeTpH¥ecKOM cTpoe- 
HHH KOMIWVI@KCHO-aHaJIHTHYeCKOM T10- 
BepxnoctHV,, B mpocTpaHcTBe Ron 
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YKASATEJb 


lr. W. Harancon. K Teopuu mpy6sn- 
2%KeHHA (YHKUHH JIMHeHHEIMH KOMOH- 
HalWHAMH COOCTBEHHBIX (yHKuN 3a- 
naun Ulrypma — JInysusiaa . 

H. P. Wladapesuy. O 6upauuonaspuoti 
9KBHBaJICHTHOCTH SMNTHYeCCKHX KDPU- 
BbIX . 

H. C. Baxpasios. 06 ouoM croco6e npi- 
OJIM2KeHHOTO = pelieHua Peleg 
Jlansaca . 

P. 9. Bunorpas. “Ouenka ckauKa crap- 
mero XapakTepHcTHyecKorO moKasa- 
TeJIA MPH MaJIbIX BOSMYILCHHAX 

A. H. Bousnepr. Meccaeqopanue rpa- 
HHUABIX 3alau Jin 9JJIMMTHYeCKUX 
cCHCTeM JH@PepeHuMaJIbHbIX YpaBHe- 
HHH Ha MJIOCKOCTH 

A. B. Hpankwn. AcumntotuKa co6cTBeH- 
HbIX 3HAYeHH Hu dyHKUH oOHoro 
Klacca SJIJIHMTHYeCKMX CHCTeM . 

B. K. Gaxapos. Teopembl BaomKeHHA 
JIA IpoOcTpaHcTBa C MeTPHKOM, BBI- 
poxkfaimelica Ha MpAMoJMHelHOM 
yuacTke rpaHHlbl oONacTH . ... . 

Jlioqmusna Keaypnu. [Ipeodpasopanne mo- 
HOTOHHBIX HeIPHBOAUMbIX oTOOpa- 
2KeHHM B MOHOTOHHO-OTKPBITBIe H MO- 
HOTOHHO-OTKpbIToe oTOOpawKeHHe Ky6a 
Ha KyO 6o0JIblIeH pa3smMepHocTu 

A. E. Menpwos. O mpezempupix yHK- 
ILHAX TPHTOHOMETPHYeCKOrO pasa. . 

B. ®. Maunu. O cucreme JjByx ypaBHe- 
HHH Bpvuo u Byxks : 

JI. JI. Hukoaenxo. Hexoroppie Kputepun 
HekowleOatTesbHOcTH  udpdbepenuasb- 
HOrO ypaBHCHHA YeTBepToro MopsAKa 

B. C. Poromwun. OHH Kilacc 6eckoHeu- 
HbIX CHCTeM JIHHeHHBIX aJIreOpanye- 
CKHX ypaBHeHHi . . 

B. A. Poxaun u A. C. lllpapu. fe) “KOMOH- 
HaTOpHOM WHBapMaHTHOCTH KJlaccoB 
Tlontpsaruua 

C. C. Priukos. K KOMOMHaTOpHoli | ro- 
Tlosoruu THb6epToBa lpocTpaHcrTBa 

fl. K. CyeruH. O muorouwlenax oproro- 
HaJIbHbIX 0 TulaqKOMyY KOHTypy Cc 
TuccepeHuHpyeMbIM BeCOM . . 

r. UW. Tymapxun. O nosesennu BOSH 
TpaHHUbl MPOH3BOHbIX HEKOTOPbIX 
PaBHOMePHO CXOJAMHXCH BHYTPH 06- 
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acTH MOCMeOBaTebHOCTeH aHaJH- 
THYCCKHX (YHKUHH ca 

A. Xananau u Ll. Wanyop. ‘Teopempt 
tuna Illrypma Aid caMQcompaAxeHHbIX 
cucTeM ndiepeHiHasbublx ypaBHe- 
HHH BbICIUero NopslKa . 

Youp Unu-u. O Teopeme eqMHcTBeHHOcTH 
pelleHHA cMeWIaHHOH 3afauH JIA CH- 
CTeM JIMHeCHHbIX YPaBHeHHM B YaACTHbIX 
TIPOH3BOAHBIX . . . s) Boae 

B. HW. ApuHospy. O ymnu Tpex mle- 
PeMeHHBIX . : 

B. M. Bopox. lIpupenenne 3BOJIOLMON- 
HOH CHCTeMbI JIMHeHHBIX ypaBHeHH 
B YaCTHbIX [POH3BORHbIX C MOCTOSH- 
HbIMH KOdPPHUHeCHTaMH K OAHOMY ypaB- 
SG) § 5 4 6 6 0 Bre 

A. TI. Butywkuu. CBsi3b papuanuti MHO- 
2KeCTBAa C Specie eaal cCBOHCTBaMH 
WOMOIHeHHH . . . . shee 


A. ©. Jlasugenko. K Sey Sie oe 
Pa3HOCTHbIM MeTOJOM ypaBHeHua Jla- 
liaca ¢ OCeBOH CHMMeTpHel. : 

B. K. 3axapos. Ileppaa KpaeBaa 3anaya 
WIA YPaBHeHHA SJIIMNTHYeCKOTO THA 
yeTBepToro NopaAyKa, BbIpowRKaloule- 
roca Ha rpaHulle oOacTH ... . 

B. A. WMapun. O paBHomepHoli cxoln- 
MOCTH pa3JIOXKeHHH M0 COOCTBeHHBIM 
(PyHKUHAM MPH CYMMHPOBaHHH B IO- 
paaKe ee COOCTBEHHBIX UH- 
Gat 6 5 : 

fo. YT. Jlymucre. 16) nlopepxuocrax Ve, 


C MHOFOMepHEIMH H30TPOMHBIMU Ge 
HIPAKeHHbIMH HalpaBsIeHHAMM B Ipo- 
cTpanerpax Rj, uu Sy. 2 2 2. - 


WM. M. Co6om». MuoromepHbie HHTe- 
rpasbt u Metog Moute-Kapsio . . 

r. WU. Tymapkuw. OO ofHosppemeHHom 
IpHOJMKeHHH B CpeHeM KOMIUJIeK- 
CHOSHAYHBIX QYHKUMH 3afaHHbIxX Ha 
HeCKOJIbBKHX KOHTyYpaxX ..... . 

MW. P. Wladapesny. Iloxasaresu auaut- 
THYCCKHX KPHBbIX . . see Us 

P. [. Bapanues. Cmemannas gajaua JIA 
ypasnenua hb, — K(s) Vog= Oc Wau- 
HbIMH Kom Ha KpHBoH 9 = s(c) 

A. I. Buryurkun. Hexkoroppie olleHku 
M3 TeOpHu TaOyJIMpOBaHHA . 

E. B. Boponoscxasn. O paBHomepHo- 
HawJyuWemM MpHOJIW2xKeHHH MOJIHHO- 
MOB .. seco 

A. B. Eunos. O “npHommxKenHH HeKO- 
TOPLIX KJIACCOB HeMpepbIBHbIX (pyHK- 
WHH cyMMamMH @®ypbe Hu CcyMMamuH 
Devepaee eae expect Roy anasatcebes 

B. ®. )Knanopny. PeuleHwe. MeToyoM 
@ypbe HeCaMOCONPA2XKeHHBIX CMelIaH- 
HbIX 3aflad JIA THMepOOMMYeCKHX CH- 
CHEM sHamiTOCKOC NN mn. neante 

B. K. Saxapos. Teopembl BJIOmKeHHA 
Jia IpocTpaHcTBa C MeTPHKOH, BBI- 
pox atolleHica B KOHCUHOM 4HCJe BHY- 
TPeCHHHX TOYeK OrpaHHYeHHOK O6MacTu 

B. HW. SyGos. MccseqopanHe 3afauu 06 
YCTOH"HBOCTH JIA CHCTeM ypaBHeHHl 
C OHOPOXHBIMH MpaBbIMH U“acTAmMH 

B. B. Wsanos. O npumenenuu meToga 
MOMeHTOB H «CMellaHHOTOy MeToma K 
MIpHOMXEHHOMY PeleHHIO CHHTYAp- 
HbIX HHTeCrPpabHbIX ypaBHeHH 
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fl. HW. Kosaab. O6 acumntoTHyeckom 
MOBeJeHHU pPelWleHHH JIMHEHHDIX pa3- 
HOCTHBIX H A ypaB- 
HHI ame iM: 
A. H. Koamoropos. Or npencrapnenuu 
HeMpepbIBHbIX (YHKUMH HeCKOJIDKHX 
Il€peMeHHbIX B BU Ae cynepno3suuul He- 
IIpepbIBHIX PYHKIMH OAHOrO MepeMeH- 
HORO! MpGIOMeEHMAle tele. our) eennee 
B. Tl. Macaos. BripoxyeHHe mpu mepe- 
xowe OT JMCKpeTHOrO cMeKTpa K He- 
IpepbisHomy u WepexoX 43 KBaHTOBOH 
MeXaHHKH B KJlaccwyecKyio.... . 
C. C. Pammkos. O6 ofHoM KJlacce He- 
IIPe€PbIBHBIX OTOOPaxKeHHH HEKOTOPBIX 
OeCKOHEYHOMEPHbIX MHOXKeCTB . . . 
WM. A. Bakeapman. O6obuleHHble pelieHua 
ypapHenul Monxxa — Ammepa... . 
H. C. Baxsatos. O cocTaBuleHHH ypaB- 
HeHHH B KOHCUHBIX Pa3HOCTAX MPH 
IIPHOMH*KEHHOM pelleHHuH se | 
Jlanmaca .. : : ; 
B. M. Bosocos. O ‘pemlenusx ‘HemHHelt- 
HBIX TupPepenUnabHEIX  YypaBHeHHH 
BTOPOro NOpAAKa C MeIeHHO H3Me- 
HAIOWMMMHCA KoadduuHeHTaMu . F 
M. A. Esrpados u A. Jj. Coaosees. 
O6 ofHOM KJacce OOpaTuMbIx omepa- 
TOPOB B KOvIblle aHaJIMTHYeCKAX PYHK- 
niet ee rs 
M. M. Kaprano.tos. ‘O akTopHsalun 
T-OTJCNHMBIX Tpymm. . . 5 
Il. Tf. Koposxun. O nlopanKe npu6an- 
2KeHHA MYHKUMH IMHEHHbIMH Nos0xKu- 


TeJIbHBIMH OTepaTopaMH....... - 
C. F. Kpetu. O Kmaccax KoppexTHocru 
JIA HeEKOTOPHIX TPaHHUYHbIX 3azay 


B. HW. JleGeges. Merox cerok aa ypaB- 
HeHHH THMa C. JI. CoOomeBa . . : 
C. JI. Co6ones. Pactuupesuampoctpancts 
aOcTPaKTHBIX @YyHKUHH,  CBxA38aHHDbIe 
c TeopHel HHTerpaa..... ; 
B. M. Llogpike. O muyoxkecTBax TOUeK, 
rye MpOH3BOqHaA COOTBETCTBEHHO KO- 
HeuwHad WM OecCKOHeuHaH... . 2 
C. H. Yepuukos. O rpynnax c KOHeu- 
HbIMH KaccaMH COlPA*xeHHBIX 9JIe- 
MGHTOB. 23) 6 705) act cee ee eee 


Il. MEXAHHKA 


K. -E. Erepes. Onexrpuyeckuit meror 
OMpeqeeHHA KaCaTeIbHbIX peakuUHit 
10 OOKOBOH MOBepXHOCTH BMOpOxKeH- 
HOH B IpyHT HarpyxXeHHOH cBaH .. . 


III. APPOZHHAMHKA 


B. B. Crpymunckni. Ypapuenua Tpex- 
MePpHOrO MorpaHwH4Horo COA B CKH- 
MA€MOM [ase JIA NPOHSBOJbHO To- 
EPMO: 5S a s Go a 


IV. FHAPOMEXAHHKA 


b. B. Botyexoscxuit. O cnuHoBoh Jero- 
HauwuH... BAe eh EE ee 

| Oa Be Yepuniii. "Bansnne MaJloro 3a- 
TYMJeHHA Nepesquelt KPOMKH Upodusa 
Ha ero oOTeKaHHe Upu OombMOn res, 
3BYKOBOH CKopocTH... . 

H. H. Monucees. O KouleOaHun ren, 
NaBaroujuX B BOOeMe OlpaHHuecHHbIx 
pasmMepoB 
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V. THAPABJIHKA 


YT. K. Muxaiisos. O duaptrpauuu sp 
TIPAMOYPOJIBHOM MepeMbIuKe MPH Becb- 
Ma OOJIbUIOM BbICOTe KalHJJISpHOro 
ATG) NEES TUSe demote ean ah ee hate nee 

M. fl. Bosaposuy, H. B. Uypaes u 
B. A.  Mynxos. Mccaeqopanue 
Mpowlecca MuJibTpalun BosLI B Tope 
C NOMOMbIO paqvOaKTHBHBIX H3OTONOB 


VI. TEOPHA YIIPYTOCTH 


¥O. A. Amensane. Vsarn6 npr3matuue- 
cKoro Opyca, ocma6leHHOoro KpyroBoit 
MOUOCT BION wees el, Map ge tensh om bvs Os 
C. TF. Werposa. O mepsotli Kpaesoii 3a- 
Wave HeJIMHEHHOH TeopHH yipyrocTu 
lr. H. Moasoxuii. O nekoropprx cymmap- 
HBIX XaPAKTePHCTHKaX HalpsAxKeHHOTO 
COCTOAHHA MpH u3srHOe MpusmaTuye- 
BCH UXACTCDIHEM bh, cts 2 Ge ee. 
K. B. Coasnux-Kpacca. K 3anaue 06 
yUPyroM panHosecHH Tel BpalleHua 
M. 3. Hapogeuxnii. Pemenne s3anzau 
nOckKoH TeopHH ynpyroctH ¢c mo0- 
MOUIbIO CMeWHaIbHBIX (cbyHKUHE 
2. HW. Wepman. O6 ono sagaue teo- 
PHH ympyrocTH cO cCMellaHHBbIMH OJ- 
HOPOJHBIMH YCNOBHAMH .. . 
H. ©. Moposos. K HeanHefinol Teopuu 
ROHKMX. WWACTHH . . 5 © «fe - 


VII. MATEMATHYECKAA ®H3HKA 


H. H. JleGenes. Pacnpenemenne sek- 
TPHueCTBa Ha TOHKOM Mapa6oulonJavb- 
HOM cermMeHTe eS eee ee 

C. A. Perupep. Jnuddy3sua Buxpesoro 
(HO Bi SNSMEOOONS 6 4 6 Bo aa € 

M. [. Beakuna. AcummtoTuyeckue mper- 
cTaBsleHuaA cchepousaibybrx pyHkKuUnH 
C a3SHMYTAJIbHbBIM HHAe€KCOM m=1 . 


VIII. PH3BHKA 


3. E. BatumtTetu u tO. H. Bacnabes. 
Bausuve XHMH4eECKOH CRA3H Ha TOH- 
KylO cTpyKTypy JiMnHa K8-rpynnoi 
PeHTTeHOBCKOrO SMHCCHOHHOTO CleKT- 
pa THTaHa B HeKOTOPbIX COeAHHEHHAX 

10.4. Totan6. K ponpocy 0 BbISHCJIeHHH 
dborosacTHuecKoro KospPuUMeHTAa LIA 
MOMIMEMO” ¢ ONG awa eee Poe ome ob 

r. A. 3ahues. Casur ypopnei sHepruu 
WaCTHUbI CO CHHHOM 1/5 B KYJIOHOB- 
ORO MONS 6 3 op boa, oe. « oo © < 

A. Ti. Komap u H. WH. Kpusxo. Temme- 
paTypHaa 3aBHCHMOCTb g-pakTopa H 
BpeMeHH PpeJlakcallHH Mpu deppomar- 
HHTHOM pe30HaHCe JIA HEKOTOPHIX 
(beppuToB .. . lS Sid Hole cay Me oe 

B. A. Mpecros u B. HM. Taman. O caa3n 
QI@KTPHYeCKHX CBOHCTB KPHCTAJJOB 
c MapaMeTpaMH KPHCTaJIMYeCcKOH pe- 
TEM: ola UG eee Pa remo : 

T. K. PeGane. PacueT anu30Tponun Wua- 
MarHuTHOM BOCIPHHMYHBOCTH apoma- 
THUeCKHX MOJIEKY-I TO MeTOYy MeTaJ- 
mMuecKOH MOJ[eJIH MOJICKYJIbI ... . 

lr. B. Ckpoukuh. O BuiuaHHM CHJIbI THA- 
2KeCTH Ha pacnpocTpanenne cBeTa . . 
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JI. J. Posen6epr u JI. O. Maxapos. O 
IIPHUHHAaX BCITYYHBaHHA MOBepxXHocTH 
IKHAKOCTH TOA NeHCTBHEM YJIbTPasByKa 

3. E. ®pagkun u &. B. Hsmaiinos. O 
AONYCTHMBIX HpeoOpasoBpanuax ypaB- 
HeHHM [WIA YacTHI C BBICLIMMH cnH- 
HAM Pag ogc cumriiiga een Te a ee 

B. H. Bapanckuit. Bos6yxx enue B KBap- 
Ie KoONeOaHHH THNepSByKOBbIX YacToT 

K. JI. Bpoyye, B. B. Epemenko u 9. H. 
Pam Ga. TlormoujenHue cBeta KpucTaJ- 
TAMPICO et tam sl Wee ee a 

b. C. Henopent u B. FI. Kaouxos. 
SaBHCHMOCTh CNeKTpoB Norjomenna 
apoB OpraHHuecKHxX COeCAHHeHHIi oT 
CONCINSISHOAVINM GG BA 5 b Alc ae 

K. MH. Posrayes uy B. A. @a6puxKanr. 
O cTyneH¥aToM Bo3s6y2xKeHHH aTOMOB 

H. A. Uepnuxor. Penstuspucrckuli uH- 
TERPAas, CHOMKMOBECHIMM 2) uve sues 

9. E. Batnmtetn u FO. H. Bacnuapes. 
PeHTreHOBCKHe SMHCCHOHHBIe JIMHUH 
K 8-rpynmhi TuHTaHa B KapOnufax . . 

JI. H. Tankun nu Tl. TH. ®eoduaos. 
JIioMHHeCIeHIMA TPeXBaJleHTHOrO ypa- 
NM strate Pear Re a ihn ir, 

B. E. fyap ul. Wi. Kpyreykas. Sxcne- 
PHMeHTaJIbHOe HCCJIeLOBaHHe 3aBUCH- 
MOCTH CKOPOCTH BbICOKOS/aCTHYeCKO- 
TO pagpbIBa OT CKOpocTH JedopmMaluu 
OOD ASU yg coe, Aeeotl aes Sma 

fO. C. Jleonos. InHK-Ooparunie doc- 
(OpbI HW HX JIOMHHECLHEHTHHIe CBOliCTBAa 


dK. C. Takn6aes. SapucumoctTb ywacrorer 


HCIYCKaHHA JIMBHEBbIX YACTHIL OT ATOM- 
HOrO HOMepa paciiensAemoro sagppa. . 
A. I. Kyankosckuk. K pompocy 0 nyab- 
callwH Wwa3MeHHoro Hypa .. . 
WM. M. Asopckan. Kone6anua Oeckoney- 
HOrO Yra30BOro WHJIMHApa c coocr- 
BCHHOH TpaBHTaluel B MarHHTHOM 
TO JTC se cciaropesern, Boye alee ses Onno ues) ree 
9. A. Apuumretn. K craTtucruueckol 
TeCOPHH KPHCTalM3auHH .... . 
lr. Mi. Boposuxosa u M. HM. Kopcyncxun. 
JInuvnu L33 u LS4 BcneKTpe repmMaHHa 
A. W. 3axapop u O. Ti. Makcumosa. 
Bausanue HelTpoHHorO oOslyueHHA Ha 
MapTeHCHTHOe TipeBpamleHHe .... . 
A. JI. Kaprymanckui. K koslmuectBen- 
HOMYy paccMOTPeHHIO Tpowecca oOpa- 
30BaHHA CKpPbIToro cboTorpaduyeckoro 
H306paxKeHHA HOHHSUPYIOWMMH “aCTH- 
AMP c. 14, Cpe cents can aera 
B. E. JlamxKapes, E. A. Cauapxos, 
r. A. @enopye u M. K. Whetukman. 
O dopme cnekrpabHoro pacmpese- 
JeHHs GOTOMPOBOAHMOCTH MOHOKPH- 
Cems COS “5 25 Blo 6 a@ 45 
r. A. Coxoaux. K pBompocy o cBa3H 
MexKIy OObIYHBIM H H3OTONMYeECKHM 
DPOCTPARCTEAMM, 20s 0s =n ob eee 
C. B. Ta6auxop u B. B. Toamayes. 
@yHkunN pacipesesenuA AIA KNac- 
cuuecKoro QJICEKTPOHHOTO rasa... . 


IX. THAPOJOrHA 


O. A. Aaexuu u JI. B. Bpaxnukosa. 
Hospie JaHHble TO CTOKy pacTBOpeH- 
HEIX BellecTB c TeppuTopHu CCCP 


275 


277 


0417 


520 


024 


528 
530 


744 


745 


973 
976 


980 


984 


988 
1189 
1192 


1195 


1199 


1203 


1206 


1210 


748 
Ill 


lr. H. Merpos u P. C. Merposa. Onpeye- 
JieHHe NOTepb Ha (PHJIbTpalHlo UH UCIa- 
peHve M0 BOAHOMY OawlaHcy Ha MpHMe- 
pe Jlomaukuuckoro BONO Ep aniarEe 


X. TFEOPH3HKA 


C. M. ®aetmman. O ABwxKeHHH CTPyK- 
TYPHBIX CeJIeBBIX MOTOKOB..... - 


XI. OKEAHOJOFHA 


JI. A. Mlonomapepa. Pacnipezesenne dy- 
daysuuy (Euphausiacea) B JaJbHeBO- 
CTOUHbIX MOpxAX (BepuHroBom, OxorT- 
ckomM, SAmonckom u Bocrouno-Kuralt- 
CKOM) Mw oi seu sees) eee 


XII. BHOPH3HKA 


B. I. Kyaukopa. Pacmpeyesenue wWepus- 
144 uw wesua-137 B opraHu3me Gepe- 
MCHHBIX H KOPMAMLMX MbIleH, MPOHHK- 
HOBeHHe 9THX QJIEMeCHTOB B TO u 
BbIJeJIeHHe HX C MOJIOKOM . 

Peele Toponosga. JlevicrBue peHTreHoB- 
CKHX JTy¥eli Ha HYKJIeHHOBbIH OOMeH 
B TMeveHH . 

HM. HU. Yepemynienuesa. Visyuenne cojep- 
2%KaHHA HYKJICHHOBbIX KHCJIOT B OMy- 
xoun Bpoyu-IIupe y kKpomuKkos py 
BOSCHCTBHH YJIbTpasByKOM OOVIbUIOM 
HHTe€HCHBHOCTH 

H. ®. Bapakuna. Bansaune penTrenoB- 
CKHX yell Ha KPOBeTBOPHbIe Opraubl 
B YCJIOBHAX 3alHTbI 2XHBOTHOTO Op- 
TaHHu38Ma OKHCbIO yrJiepofla : 

3. A. Ppaescxui uv M. M. Koncrantu- 
Hosa. O6 OTCYTCTBHH 3allMTHOrO BJM A- 
HHA THCTOTOKCHYeCKOH THNOKCHH pH 
TeHCTBHM HOHH3HPyiolleh PpayMallHu 

O. Jl. mutpuescxuh, B. JI. Epmoaaes 
nu A. H. Tepenun. IIpampie u3mepenua 
BpeMeHH 2XXH3HH BO3Oy2KCHHEIX MOJIEKYJI 
xMopomudsia MW anavOrHunblx MHrMeH- 
TOB B Pa3JIMUHbIX cpefax ..... 

H. B. Jlyanux. Bananne ruOpuyusaiun 
Ha PaJMOUYBCTBUTeJIbHOCTb 

E. [. Caabxopa. Bausune ooyuenna 
PawHoakTHBHbIM KOOaIbTOM Co% Ha 
cojlepxkKaHue BHTaMHHAa C B KapTodese 

WH. M. Ilanupo. K Bonpocy o mecTHoM 
H J\MCTAHWMOHHOM elHCTBHH peHTre- 
HOBCKIiX JIyyeH Ha oe KJIeTOU- 
HOTO J@JIeHWA . . . 

JI. J]. Jlykpanopa. K Bonpocy o nelicr- 
BHH PeHTTeHOBCKHX JIyuel Ha COCTOS- 
HHe IJlaueHTapHOro Oapbepa B pasHble 
TlepHObI OepemeHHocTu 


XIII. TEXHHYECKAA @H3HKA 


B. A. Kasanues. Mccnenopanne K®;- 
MOJIOC PeH freHOBCKOrO chekTpa »xeslesa 
HM XpOMa@ [IPH MarHUuTHbIX MpeBpamse- 
HMAX CMJIaBOB CucTembl Fe — Cr . . 

B. W. Apxapos u B. C. Bopucos. K Bo- 
npocy O MexaHH3Me OKHCJIeHHA Mar- 
HeTunay #1. 

WY. MU. Kutaiiropoacknit 1 u B. ihe n- 
QeHOom. BuyTpeHHue HanpsaxKeHHA B 
3aKaJICHHBIX CTeKJIAX 
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B. JI. Kysun. SaBucuMocTb 9JIeKTpH- 
yecKOH MPOUHOCTH HOHHbIX KpHcTas- 
JIOB OT TemMMepaTyphl . . 5 

B. B. CoaogosHukos vu A. M. BartKos. 
O6 ONTHMAJIbHBIX XapakTepHCTHKax 
OfHOro Kslacca CAMOHACTPaH BalowluxcA 
QHHaMHYeCKHX CHCTeM C_ TepeMmeH- 
HbIMH TlapamerpaMu... . ales 

T. H. BepGuukaa. Viccnegonaune 9JIeK- 
TPOCTPHKIMH CerHeTOKepaMNKH.. . 

B. C. Mpanopa. Mex3epeHHblii HU BHYTpH- 
3ePpeHHbIi XapaKkTep pa3pyWieHHsa apM- 
Ko-»Kevle3a Mp ycTajiocTH .... . 

l. HW. Enudanos. Tpeuyue kak compo- 
THBJIGCHHe CIBHTY TOHKHX MOBepXHO- 
CTHBIX CJIO€B TBEPIbIX TeJI : 

r. B. Kypyromos, O. Il. Makcumosa 
u A. WM. Huxonopopa. O6 axTuBu3H- 
PyIOWleM BJIHAHHM INacTHyeckow Je- 
(bopMaluH Ha MapTeHCHTHOe MpeBpa- 
INGHHe. =) 

r. Bb. AGnyaaaes 1 M. U. Aaues. Baus- 
HHe Hoja Ha Dye cat ce- 
weHa . . 

B. Il. Hapaos i i B. Bunorpanos. 
Hoppe MeTONbI H pe3yJIbTaTbl HCcJe- 
OBaHHA WiaCTHUHbIX  JUCMepCHbIx 
CHCTCMg, sist <. aud ieee 

r. B. Cnueak, A. WM. Kpoxuna, 
T. B. Ssopcxan u FO. A. Aypacosa. 

TpaBleHwe fH3JICEKTPHKOB HOHHOM 
OomOapHpOBKOH . . 

HM. WI. Bapyun, I. JI. Tpy3un uC. ‘B. 
Semckui. M3yyenue JomMeHHOro BRes 
wecca M€TOJOM H30TOMOB .. . : 

C. A. Betaep u B. WH. Jiuxtmaa. O 
3aKOHOMEPHOCTAX BOJIOUCHUA MeTAJIJIOB 
B IIPHCyTCTBHH CMa30K 

A. A. Camotaospa u B. C. MocrunKor. 
BoccTanoBJeHHe BHYTpeHHero TpeHuA 
YHCTOFO aJIIOMHHHA MocJle CHATHA Ha- 
rpy3ku. : 

cM. Toacroit | u 
O ckKauke CHVJIbI 
HOBKe . . 


Hakb buHb-sao. 
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JI. M. Boamreiin u M. ©. Moruaeskuna. 
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A. B. Tonunes, B. A. Kpenuess, 


Mv. M. TonunncKnit nh T. B. Tapyu- 
mescKkad. O nosyyenun KpucTanan- 
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rpaMMbI cocTosHuA cHucTemEr RDF — 
BeF, uw ee oTHOUIeHHe K cHCcTeme 
BaO — SiO. . . 

B. JI. Aatkun, JI. C Tepman u HW. Jk 
KuyHsHy. AHHOHOTpOonHad Meperpyn- 
NHPOBKa 3aMeLIeHHbIX TepdTopmpo- 
WeHOB .. . ee act Sa 
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M. K. Kopo6uupina, WM. VF. dKykona, 
B. A. Kysumuosa, H. H. Paiyqamosn4 
uw FO. K. FOpbes. Cuute3 u “u30MepH- 
3alluA SHOJaNeTAaTOB B-dypaHHOHOB 

WM. H. Hasapos, JI. A. SAnoBckaa, 
6. II. Tyces, C. C. Woon, B. UH. 
Tyuap u A. Cmut. CuHTe3 MeTHJI- 
reTeHoHa HM MeTHJrellTaqueHoua 

A. H. Hecmesnos, 9. ff. Tepepasopa 
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LGOUO MICs A : 

A. ®. [Inara uv B. i. Cranko. O Baaumo- 
JieHcCTBHH TeTpaMeTHJIeH- H TeHTAMeTH- 
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M@HTCHHJIXJOPHAOM . . . 

3. M1. CpiTHnk, Ai fib Kvanna u 
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H. HW. Wyiikwn u T. W. Hapsumxkuna, 

KatanuTuueckad  jeruiporenu3alua 
WHKIONeHTeHa 

E. JI. Tebrepu M. U1. Kadaunux. Cun- 
Te3 H HCCJIeoBaHHe HeKOTOPbIX BH- 
HHJIOBbIX S9PHPOB KuCIOT toctbopa 

HM. B. Tocryucxas, M. HW. Poxkosa 
u B. A. Kasancxui., Boccranospmenne 
MOHOOJIEMHHOBHIX YIIeEBOLOPOROB mre- 
JIOUHBIMH MeTaJJaMH B cpele xHI- 
Koro €MMHaka . . 

Ii. A. Kapanersau u eet Tuuyran. 
Tlouyuenne BbICWIMX a, a, a, w-TeTpa- 
XJIOPaJIKaHOB B npoTounoli yeTaHoBKe 

MH. H. Hasapos, DK. A. Kpacnaa u 
C. M. Makun. Anvonorponnas mepe- 
rpymmuposka 2,6-yumeruoKta-2,4, 7- 
TPHEH>O- OVA enw. (ure ene ae 

A. H. Hecmesnos, P. X. peiianuna 
uw ®. K. Beanyxo. Cuntes w XxuMH- 
yeckHe [peBpaljeHua TpHxJOpMe- 
THJIbDHBIX H ,@-JJHXJOPaJJIMJIbUbIX 
coeqHHeHHH pryrn ome 

A. Il. Tepentbes u M. H. Mpeodpaxen- 


cKas. CHHTe€3 Mpon3BORHHIX 5-MeT- 
OKCHUEN TOA Miami oe eee 
r. [f. Ypasos, A. K. Kupakocsn u 
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M. WU. Ka6Oaynuk vw B. A. Tuaspos. 
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Cia ae aoe H 
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M. TO. Jlyxuna, C. B. 3otosa u B. A. Ka- 
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WM. H. Hasapos, B. WM. fyces, C. M. Ma- 
kuH, B. B. Mouaaun, WM. HW. Hasa- 
poza, B. TI. Bunorpayos, b. K. Kpyn- 
yos, O. A. Wlasppiruna u JI. B. Hasa- 
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Te3 JIMHamooa WH ero aHasJOroB 

A. H. Hecmesnop u H. C. Kouetkosa. 
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M. WH. @ap6epos, K. A. Mauyruna 
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 THOqMa30Ia WM eFO MpOH3SBOAHBIX 
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Tyces, C. M. Makun u VM. HW. Hasapo- 
Ba. CHHTe3 repaHuJialeToua, 3-mMeTHJI- 
repaHuJialeToHa, IceBAOHHOHA H MceB- 
Wovupooa.... egiek : 
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A. ®. Bomne H. B. Monuy, H. ®. Ty- 
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KM. H. Hasapos, C. M. Maxun, B. E Mo- 
yanuH, JI. B. Hasaposa, B. Ii. Buxo- 
rpayos, b. K. Kpynuos, WH. HW. Hasa- 
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M. ®. Woctakosckui, A. B. Borganopa 
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A. H. Bonnos. Kunernuueckue 3aBH- 
CHMOCTH IIpH BOCIvIaMeHeHHM Harpe- 
TOH be B verona IBH- 
raved . . - 

B. VW. KacaTouknn u 1 K. apne. 
Viccneqopanne cTpoeHHa TyMHHOBbIX 
KHCJIOT HCKOMaeMBIX yruieH. . 

HW. JI. Posencberby u E. K. Ome. “06 
H3MCHEHHH 9JICEKTPOXHMHUECKON AKTHB- 
HOCTH WMPpKOHHYA NOW WevcTBHeM H3- 
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B. JI. Wersun, JI. i. " duoea, Vr. K. Cu- 
OupcKkas u II. A. PeOungep. CsolicrBa 
HaMOJIHeCHHbIX TpacdbvTom Muacrmacc u 
acddekT BbICOKOrO HalOuIHeHHA. . . 

A. M. Benpuk u Lr. I. ®aepman. Onpe- 
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A. 3. Toank u JI. H. Kapaukos. O cpasn 
KoasulwedTa BASKOCTH CO CTPyK- 
TYpol BeMleCTBa B KUAKOM COCTOAHHH 

A. M. Kaauuuaa u E. A. Nopak-Komnu. 
K sBonpocy 0 cylllecTBOBAHHH MeTAKAaO- 
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SPeKTOB IMHOSemMa ..... . 
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b.M.Jloces, W.E. Qapnnnep u A. H. Meap- 
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3BYKOBBIX BOJIH. .... . : 

H. K. Bapam6own. KuneTuka mexaHu- 
yecKOH Je€CTPyKUHH BbICOKOMOUMe- 
poB . Uae Bi. Sa eee 

B. HM. Beneneesa. SueprHn paspbiBa 
C—H cxsasei B yrneBonqoponax . 

B. WM. Topmxosp u TI. M. MManuyenKos. 
K Bonpocy 0 MexaHH3Me HOHHOTO 06- 
MeHa. . 

M. M. Eropos, ma G Eroposa, ‘B. ®, Ku- 
cenes uv K. P. Kpacuabnuxos. Aycop6- 
IMA MapoB BOJbI Ha CHJIMKareax pas- 
JIMUHOH cTeneHH TruypaTrauww .. . 

B. A. TWlo3saypnmes, HO. A. Tentun u 
B. M. Tarescxuli. O kuHeTHuke peak- 
UHH MOBOPOTHOH u380MepHsallMH. . 

A. ®. Tlocrosckas, M. A. Caaumos u 
A. C. Ky3pmunckui. O6 usmeHenun 
CTENCHH CYJIbDUAHOCTH CEPHBIX CTPyK- 
TYP B BYJIKaHH3aTax IIpH CBeTOBOM 
BOSJeHCTBHH . . 

M. B. PaOunosuy, B. e Fozos, H. ‘Ac Edu- 
moga vu C. M. Pyctamos. Vsoronnprii 
shpext B C)KHM@€MOCTH H accolna- 
WHH JeltepocnupTow. . . : 

E. E. Ceranosa, B. H. Vismaiinoza u 
Il. A. Pe6ungep. Ucceqosanne KuHe- 
THK TlepecbIWeHHA B CBASH C pasBu- 
THEM KPHCTaNIMSaMOHHBIX CTpykK- 
Typ Upu TBepyeHuH rumca.... 

K. K. Angpeep u Bb. C. Camconos. Ke) 
TeEPMHYeCKOM pacmaqe HUTPoOkuer- 
yaTKH B Bakyyme. . . 

A. A. Annu u FO. A. JleGenes. ‘0 BSP BIB- 
YaTOM Ppa3JIOxKeHMH Tekcorena . 
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H. H. Kasrapagse. Aqcop6una Boopona 
Ha CJlOAX HHKeJIA, KOHJCHCHPOBaHHbIX 
B TryOOKOM Bakyyme . . . 

b. C. Kpacukos u B. B. Cpicoena. Tou- 
KH HYJIeBOrO 3apsayja HEKOTOPbIX Me- 
TaJJIOB H CMwaBoB . . 

B. A. Kponray3 u X. C. Barjacappan. 
Tlepeqaya 9Heprnu mpH payuosnse 
PacTBOpoB MepekucuH OeH30usa . . 

C. B. Hepnun u H. ®. Bonapenxo. 
MccaeqopanHve MexaHHyecKHx cBoticTB 
TOHKHX CJIO€B KHJKOCTH B KOHIECH- 
TPHPOBAaHHbIX  SMYJIbCHAX MeTOJOM 
PUBET DAUM seas... 


JI. C. Manatruux u A. UH. Satay 06 a 
W[eHHaA (OPMYJIMpOBKa HepaBeHcTBa 
EOD GN wih Se siycieie tay A syitdwes 


C. C. Cemenos. Metogx mpopepKu ypas- 
HeHHA COCTOAHHA Ta3s0B ™Pe BbICOKOH 
TEMMEPATY Dewy esos 

JJ. HW. Onentpman u JI. C. “Comnuckuil. 
BuansdHue o6aBok MoBepxHocTHO-ak- 
THBHBIX BeUlECTB HA MHTCHCHBHOCTb 
BHOPaWMOHHOrO H3MeJIbYCHHA WeMeHTa 


C. YF. Qntrenmc, 8. E. Merpaxosny 
r. B. Koposuna wu H. M. Unpkos. 
Kunetuka oOpa3s0BaHHA cimupTa Hu 
AJIKHJIKHCJIOTHI NPH peaKUHH MponH- 
meHa C BOJHOH CepHOH KHCJOTOH 

X. JI. ApBan u H. B. Wseanosa. O cnexr- 
pax MOriomleHHA HeKOTOPbIX KpacH- 
TeJleH B CMCINAaHHbIX PacTBOpHTeAx 


Bb. H. Bymmanos u Lf. C. .Bosypuxen- 
cxuH. M3yueHne mpouecca oOmeHa 
Zn = Znt+ Ha rpaHaAX WHHKOBOrO 
MOHOKPHCTaJIJIa MeTOJOM paHoakTuB- 
HbIX HHJWKAaTOpOB. . . 

M. A. Teposuy, P. H. "Karanosny, 
B. A. Beprenecosp u JI. H. Topoxos. 
ITpumeneHue MeTOZa MeUCHBIX ATOMOB 
K H3yYeHHIO MeXaHH3Ma aHO/HOTO 
BbIJeJICHHA KHCIopofa . .. . 

YM. ®. Kanapey nu JI. FP. Batanosa. Ynpy- 
To-9/lacTHYecKHe HW BA3KO-NacTuyue- 
CKWe CBOLCTBa TePpMOpeaKTHBHBIX 
fuiactmacc . . 

A. E. Wlnaos u P. Jo Ca6upora. Mexa- 
HH3M HM HS3OTOMNHbIM opiekT mepBuy- 
HOrO akTa ae pactiaja xJo- 
podopma... 

Bb. Mi. Bepuur u Babe CepnuncKnit. 
BprmucieHHe TeMJIOTh] HW 9HTPOTHH 
ancopOuuH 10 ones u30TepMe aycopo- 
UHH. . 

A K. Boneuxas - u K: ie Kpacwabunkos. 
Ancop6Ouna asucbaTHuecKHxX CIIMpTOB 
H3 PacTBOPOB Ha CHHNKarese Hu Ceol 
caxKe . 

A. B. TopompicKnit u 10. K. * eaumap- 
ckui. YpaBHeHue HecTalwoHapHol 
Auppy3nu K HeNOABYXKHOMY SeKTPOAy 
. M. Kusmxesa uv f. M. Kouorpipkun. 
Anoyuasd maccuBaluaA XpOMa B KHC- 
JIbIX PacTBopax . . 

1O. H. Jianosa, B. H. Benenees | M iB B. 
Boesoyckuii. MccneqoBaHne KHHeTHKH 
WH MeXaHH3Ma Teper Eon panera 
w300yTHIeHa . . . 

C. TP. Matipanosckun. O Tpupore “Kata- 
JIMTHYCCKHUX TOKOB BOJOpora B NOVIsI- 
BOCDAOUM Piycsme oe GON= Ny Sua, epee 
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lr. M. Manyenkos, 3. B. Tps3nopa u 
H. M. Kysuimunukos. Vonnnili o6mexn 


822 Ha asOMOCHAMKaTHBbIX KaTaJIu3aTopax 
B HOTOKe melo4un fIpH MaJIbIx BpemeHax 
KONTAKT Ail cae dist noes My eae facies 6 

826 A. A. Tpanesuukos. Bauauue KonueH- 


TpauMH pacTBopa sJeKTposuTa (cep- 
HOKHCJIOH Me) Ha OOMeHHYIO cop6- 


829 WHIO. -KpHCTaJIaMH 2KHPHBIX KHCJIOT 
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H. H. Boaxos u 9. A. Octpoymos. On- 
peyemenne THOCybPaTOB B HJIOBbIX 
BOax ocaykoB UepHoro mops 5 

O. A. Anexun u JI. B. Bpaxnukopa. Hoppie 
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Tbl WWIA TeppuTtopuu CCCP 
841 XVIII BHOXHMHA 


K. A. TWepepomnkopa u HW. 5B. 36ap- 
CKHH. CTHMYJIHPOBaHHe BKJUIOUCHHA 
HEKOTOPbIX AMHHOKHCJIOT B OeJIKH 
HOPMAJIbHBIX H OMNYXOJICBLIX TKAHeH 
IposykTamMu pacnaya pHOoHyKjenHo- 
BOH KACJIOTBI . AMI Sar koe i 

A. H. Wonomapesa. JiuHamuKka poc- 
opHBIX CoeéJHHeHHH B PaHHeM OHTO- 
MOISTO TONS Gy go G 6 a oc 

H. A. Poguonopa. Benku © cemsajo- 
eH HyTa B Mpowecce mpopactauua 
CeMAH.. . Say 

M. C. CyposuKuna. Cxopocrs yllanenns 
OTACJIbHBIX O€JIKOBLIX (pakWHH CbI- 
BOPOTKH KPOBAHOTO pyculia.. . 

H. I]. Bockpecenckaa u E. Tf. Sax. 
O norojomeHHH KuCOposa HCTb- 
AMM pacTeHHH B PasHBlx yuacTKax 
CMC KU DAL sme acre mn a 

dK. A. Menzenes. Pacnpexestenne Me- 
yeHbIx S°5 BenlecTB ceMAH (pacoJIH B 
OenkaxX WM OpraHax pacTeHHH HOBOTO 
MOKOJIGHHA B TeYeHHe Bcero Mepnoya 
HX Pa3BHTHA. . . ree cra 

M. B. [Tasaosa. O 3nauennu TloJIHMep- 
HOTO COCTOAHHA  pHOOHYKJIeMHOBOK 
KHCJIOTbHI Tid OOHOBJIEHHA OeJIKOBbIX 
KOMMJI€KCOB IHTOMIa3MaTH4ecKuXx 00- 
OREO Vhs" Os SNS Sls 

tO. E. Baéckaa. CpaBuureJibHad xapax- 
TepHcTHKa OOpa3s0BaHHA OeKOB OT- 
Je@AbHbIX Ppakuni nNasMbl HW OeKOB 
TKaHH TleyeHH MPH YTHMOTepMHH. . 

r. A. JleGopun, T. ©. Wsamenko u 
T. HW. CmupxHopa. Onpeneienne move- 
KYJIAPHOrO BeCa HeKOTOPHIX Oe/KOB 
B MOHOMOJICKYJIAPHOM CJIO€ .. - 

K. M. Jbxemyxayse u I. A. ilaapuesa. 
Katexuubl IPOpOcTKOB 4a. . . . 

H. C. Jlemanosckxas u M. Ii. 3namen- 
cKan. BauaHHe KuCopofqa Ha Je3- 
OKCHPHOOHYKJIEHHOBYIO KHCJIOTY MHIe- 

) JIMA akTHHOMHUeTa . . ant 
4265 K. M. Jixemyxagse ui JI. . ‘Mustenko. 
Vismenenue KaTeXHHOB IIpH CKpy4HBa- 

HMM waiHOro JIMCTa. ...... 

B. B. Escrurnecs u B. A. Taspusoea. 

O mpupoye epBuuHol dorosoccra- 

HOBJICHHOH er XJOpopusa WH ero 

aHaJloroB . . oes 

4272 Jl. ®. Jlapuonos 1 a Tl. ‘Cobpuna. O 
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iipoTHBDO MY xoveBoM WevicTBHH MenTH- 
OB CapkodIH3HHa . byte iy 

M. ®. f[letpoga, C. Yh. . ‘J\enucosa u 
lr. 1. Menpurukos. Hiecnenobanne aJiKa- 
Jougzosp Heliotropium lasiocarpum. 
Pactay| Ja3HOKapNuHOBO KHCJIOTHI Hu 
ee apupoB B pe eJ/KHX IleJ10- 
Yel eaae 

B. H. uaunnosa 4H u. ®. Ceiiu. Aue- 
THIMpPyloulad (PyHKUAA CHCTeEMbI KOSH- 
3uma A pu ayueBoi Oome3Hu. . 

WM. A. Uepnasuna, b. A. PyOun 4 
JI. ®. Huxoaaepa. K Bonpocy 06 yua- 
CTHH WHTOXPOMOKCHasbl B Mpomecce 
CHHTe3a XJOpodusia . . 

M. A. Boxyuapa uv B. P. [onos. Tpe- 
BpallleHUA ASOTHCTHIX BeLeCTB Mp Tep- 
MHMYeCKOH OO6paboTKe Wad . . . - se 

A. A. \enncopa x A. Jl. Baiinec. Amu- 
HOKHCJIOTHBIM CocTaB (pakUHH KomNa- 
reHa MOpCKOH CBHHKH ...... + 


XIX.XHMHYECKAA TEXHOJIOLHA 


MW. H. Maaxcun u VT. H. Xamunckaa. 
JleficTBue MOBbILIeCHHBIX JO3HPOBOK 
TeHooOpasoBaTesA Ha PlOTAaLMIO MHp- 
POMMHA MIC MAaNePUTa secs eees! bane sis 


XX. TFEOAOFH A 


H. [. Bpogckas u T. [. Maptrosa. Pop 
Mbl 2Ke/I@34 B COBPCMCHHBIX OCcaKax 
Oxotckoro Mops 5s 

A.B.Buxepr. Tpuacospie juadasbi ganal- 
Horo ckKJOHa Sanaguoro BepxonHba 

M. C. Sunosses. Hosple JaHHble 0 KOHK- 
CKHX OTJIOx%KeHHAX PocToBckoH 0o6- 
MaCTH sen 

M. A. ilampaii uC. a. ‘Opexos. TInacro- 
BO-MOHOJIHMTHBIe ociopuToBble py bl 
Ha Uepudepuu toro-Boctounoro JLoH- 
6acca (HecBeTaeBckoe MecTopoxqeHHe) 

Il. JI. bespykxos. O6 ocaqKax ray6oKo- 
BOJHBIX OKeaHMYeCKHX BNaquH Ma3y- 
Bouuuckon, Mapuancxoi mu ProKio 

C. UW. Benecnagcku. Kapcroso-ye10BH- 
AJIbHbIM THI MECTOPOXKeCHHH OOKCHTOB 

C. H. Fycepa. Hoxspie qanubie mo 6u0- 
cTpaTurpauu BepxHeH uacTH HHX- 
Hero KapOoHa BOCTOUHOTO CKJIOHAa 
CpemHero Ypama ... 

A. E. Kpusoayukui u M. M. " Mocksuu. 
Hospie JaHHble O MHOMeHOBbIX OTJIO- 
2eHHAX B TopHom Jlarecrane . . 

A. A. Uymakos u HW. B. Puns6ypr. Ho- 
Bad peKoMeTaibHad reoxumMMyecKkaa 
NIPOBHHUHA Ha Kosbckom Nowyocrpose 

B. A. Boopos u M. ®. HeviOypr. O Bepx- 
HelePMCKAX YIJICHOCHbIX OTJO*KeHUAX 
IOownok Mowrommu ........ 

C. M. Jlopouko. Dopmuposanue HeKko- 
TOPbIX NOKabHBIX CTpykTyp MunycuH- 
CO MONIES 5 1G SoS Ao 6 

JI. M. Jlesuna. O paciJleHeHHn pagpesa 
MospipcKol OnopHoit CKBaxXHHEI. . 

H. A. Maxnay. Crpaturpadbuyeckoe 3Ha- 
YEHHE CHOPOBO-IIbIIbIEBEIX CIEKTPOB 
M3 TJI€HCTOUCHOBLIX OTIOMKeHuH Bewso- 
DY CCH. 

M. YI. Muponora ui ol, it. Crenanora. 
O sospacte mepreuctoro ropH30nTa 
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HwxKHeNepMcKkoH TowuH TleyopcKoro 


Oaccennayess- eens 

Wl. A. Mueqammeusau. O pospacre (paop 
Amppocuepku Hu KpbiHKd B CBA3H 
C HOBbIMM aHHbIMH O TOPTOHCKOH (pJ10- 
pe okpectuocteH r. JlbBoBa. .. . 

H. A. Jiacuupina. Koppo3sua kBapila 
B Me30-KaHHO30HCKOH Kope BbIBeTPH- 
BpaHua CepepHoro Ka3axctana 

B. A. PasnuupiH. OcHOBHbIe YepTHI Maseo- 
reorpadun KapOoHa TumaHo-Ileyop- 
ckoH MpoBHHUMH . . 

y. M. Xaanca-3ane. K BOTIpocy o Hed- 
TeMpOH3SBOAAMeM XapakTepe TJIHHH- 
CTHIX MOPOA cpeAHeH IOPbI 10rO-BOCTOU- 
Horo KapKasanly.. (0) 2s bene eee 

B. H. Uinsos. K Bonpocy 0 MHOIMeHOBBIX 
BYJIKaHOreHHBIX dopmayHax IO x«KHO- 
ro Gaxaimia 7% >See Ei xe Gkeaeue 

M. W. Ypatsep. Crparurpaduyeckoe 
paculeHeHHe HH2KH€KaMCHHOYPOJIbHbIX 
oTmoxeHuli MunycHHCKHXxX BMaqHH. . 

M. M. Ypayescxu#. K sompocy o 
Bo3pacte Hu cTpaTurpaduyeckom oOb- 
eMe HM2KHe€KAMeCHHOYFOJIbHOH TeppH- 
TreHHol Tomuu Kyi6puuesckoro 3a- 


BOUIMKbA . . as ee ieee 
JI. M. Jlepuna. O jornoncKom KOMIJIeKce 
BevlOPY.CCHiItd ) <msice tee eee cee 


H. HW. Tuxomupos. Ilepmckue oT0xKeHHA 
B MexiypeubH Kpipa — Ono (3a- 
OAM KATIEC) agit cies sais onion 

Bb. M. Ulremnenb. Bospacr Konrsome- 
paToB MeTamopduyeckol TowuIH Cpe- 
WuHHOTO xpeOTta KamyaTKH.... . 

B. C. Boponunos. Ilepppie HaxoyKn day- 
HbI B BeEPXOJIEHCKOHM CBHT€ . ... 

lr. B. Kapnosa. O ridHucTslx MHHepasax 
apaykKapuTopoH cBuTbl Jlon6acca u 
HX 3HAaYeCHHH Jd XapakTepHCcTHKU 
alias areve é ere 

H. A. KpacuabnuKosa. ‘O HaxojKe boc- 
(OPHTOB B e€BOHCKHX OTJIOXKCHHAX 
Ha, Pp. Kypeuxe! oe 

I. WM. Hemxos u K. JI. Xaononun. Ha- 
XO4Ka MaJIeOMeCHOBLIX HYMMYJIHTOB B 
Bocroupx Kaplatax js. ln sneee 

X. M. Cannospa. KostmuecTBeHHoe pac- 
poctpanenue dopamunudep B Oxor- 
CKOM MOpey. . Gar ans 


6 Pee, eels) ate 


XXI. THAPOFEOJIOTHA 


B. HW. Payymes. O xemoreHHom Kap6o- 
HaToOoOpa3oBaHHH = B ee apuy- 
HOH 30HBI. . 

A. E. Baéunen. 06 bedbeunocrae bop- 
MHPOBaHHA TPeMIHHHbIX BOX YkKpaHH- 
CKOrO KPHcTaslH4YecKoro MIMTa. . . 

b. W. Kyneamy. Onpir pernonastbnolt 
OWeHKH @CTCCTBCHHBIX PecCypcoB rpyH- 
TOBBIX BOM) cues on oki aes reer 

B. H. Payymes. O munepanornyeckom 
cocTaBe TBepyolH uacTH cToKa p. Jlon 


XXII. MHHEPAJOCHA 


A. Wi. Tpuropses. Ulpamer na xsapuax 
B Bepesosckom 30J1I0TOpyqHOM MecTo- 
Pgs eds H aU" DAVIC ie) eee area 

- H. UnmxKun. O nukesnctoli pasno- 
a sceee KoOaIbTHHA . 
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. HW. Top6yHosa u E. A. Ila6aepa. 
MoHTMOPHJOHHTOBbIC TIHHBI 3 OT- 
JOKeHHH  yrienocHoro  ropH30xHTa 
HWKHeETO KapOona TaTapun . . : 
. B. Konyenopa u K. B. Cksopuosa. 
Hartpuespili ypanocnunnur oe 
- ®. bapaOanos. Anoduaaur us yuenba 
Pakmana B XHO6nwax ....... 
- ®. KysHeuos. Teoxponur Bp pyyax 
ExkatepuuHo-BularogatcKoro MecTO- 
PORKB CHS aes elo) Rees meee 
1. B. Masaop u H. B. Besos. Kpucraa- 
Jimueckas CTpykTypa repyeputa, fa- 
MONMTA WH TayOuWHuTa. .... . ; 
|. Il. Tuxonenkos, E. HW. Cemenos u 
M. E. Kas3axosa. Tleppaxs naxojKa 
QIbnuAUTa B Corse . 
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XXIII. WETPOPA®H ff 


|. A. Koreabuuxos, T. T. PagtomKuna 
“vw JI. A. Jimutpwesa. Tnuuncrpie mu- 
HepaJIbl B OTJIOMCHHAX KeJJIOBelicKoro 
BospacTta CapaTcKoH oOMmopHOH cCkBa- 
RGGI! “yh RES, PE nee 
I. E. Ulrepenéepr. [lerporpaduyeckue 
THIbI AHTPalHTOBbIX yrueH cpeyHe- 
BO KapOoHa JlonOacca. .... =. 


XXIV. TIAJIEOHTOJIOTH A 

.. B. Bykanosa. O HoBom poze dopa- 
MHHNep H3 asbOCKHX OTJIOMKeHHH ce- 
Bepo-3anaguoro KapKa3a...... 
3. E. Tapytr. Hospie qannbie o 1peBHeli- 
mux coHax. Poy Protelephas gen. 

TON om. hh CMRI A a ak Ren me 

3. Tl. Macaos. Hossili opran pasmHoxKe- 
HHA JeBOHCKOrO pacTeHHa .... . 

1. B. Poay6espa. K sonpocy o 3HayeHHH 
oMpeseseHuA MbWIbUbI BHAOB poya 

Betula L. yaa wenel crparurpadun 

YCTBEPTHUHBIX OTJOMeHHH . . . . 

Mi. X. Monoc30H. O BHJOBbIX oOMpeyeuJe- 
HHAX HCKOMaeMOM MbIJIbUbI MapeBbIX 

B. E. Pywenues. BepxnekaMeHHOyrovib- 
Hble aMMOHOHJeH B CpefHeH AsuH 

A. TI. Bosorgun. K crpoenuio BHYyTpeH- 
Hero OpraHa apxeolwaT ..... 

B. I. Moposopa.. HagcemeltctBo cbopa- 
muHHdep Globigerinidae superfam. 

nov. H HeKoTOpble ero MpeycTaBuTeJu 


XXV. UHTOMOLPH A 


A. A. Anos u A. A. )KupHopa. H3me- 
HeHHA COsepxKaHHA HYKJICHHOBbIX KHC- 
Or KuIeTKH B CBA3H C aKTHBallHel 


PIAROSOB) OGIIKOM Ys... 2 <>. © © « ous 
A. M. Manxoc. Sanomxenue H PopmMupo- 
BaHHe MHKPOCHOpOuJJIOBbLIX KOJIO- 


CKOB Y JINCTBeEHHHLbI cHOupcKon (Larix 
sibirica Ldb.) B TeueHHe rogquuHOro 
MUKA PaSBHTHA. . . .- - + +e ss 


XXVI. THCTOJOFHA 


1O. M. Bacuabes. Cnoco6 o6napyxeHHA 
MW XapakTepucTHKa HEKOTOPbIX CBOMCTB 
M@KYTOUHOFO BellecTBa COeCAMHHTEJIb- 
HOM TKaHH MbIlleH H KPbIC 


Pee emer ree 


634 
634 
876 


880 


884 


1104 


185 


189 


417 


645 
648 
889 
1105 


1109 


192 


195 


419 


Ml. A. Motapkun. O perporpayunrx u3- 
Me€He€HHAX TaHIVIMO3HbIX KJIeTOK CIHH- 
HOMOSTOBBEX VSUOBssemom So suse 

H. [. Xaonun uv H. M. Ynctopa. Pocr 
H Pa3MHOXKeHhe SHAOTeMUA KPOBeHOC- 
HBIX COCYOB B TKAHEBBIX KyJIbTypax 

T. C. Uspanosa. Kuerxu II tuna lorena 
B TOHKOM OT{@JIe KHWIeCYHHKa NTH 

A. MW. Hpuxumosuy u A. M. 3enenun. 
Pucrovioruyeckne H3MeHeHHA rHno- 
(pu3a B Npouecce nNomoBoro co3speBa- 
HMA KapITAte: oe. eee cet em 

A. JI. Wa6ayam. Tucroxumus pu6ouykK- 
Ne€OMPOTeHAOB MHTOXOHAPHH HepBHOli 
ROT KU wees se acy Gann 

3. TI. )Kemkopa. O paspactanusax Tpo- 
tpoOlacta B (tbu6pHHOUAHOM BenLecTBe 
TWIaweHTbl YesOBeKa . pe See A 

T. C. Hsanopa. Uysersutetbupie 9ue- 
MeHTbI TOHKOTO oOTela KHIWeYHHKAa 

B. B. Axnucumopa-Anekcangzposa. Mop- 
(boslorHa# pellenTOpoB TBepAoli Mmo3ro- 
BOH OOOJOUKH TOMOBHOTO mMosra 


XXVII. TEHETHKA 


E. If. Coxonopa u B. C. )Kaanun. 
K sBompocy 0 BIMAHHM BO3pacTa mBeT- 
Ka Ha YTHOpigHoe MOTOMCTBO A6JIOHH 

C. HW. Agquxanan u C. 3. Munnaun. Mc- 
NOJbSOBaHHe OHOXHMHYeCKHX MyTAaH- 
Top Actinomyces rimosus aA nowy- 
YeHHA THOpHAHbIX POPM ...... 


XXVIII. THAPOBHOJOFAA 


¥O. HW. Copoxun. Bananne Temnepatyppi 
Ha HHTCHCHBHOCTb XC€MOCHHT€34 B BO- 
IOCMCR otk a cs en eNO: ee i a 
O. C. 3Bepepa. O renetHyecKom py6exe 
B JOJIHHe P€KH HW ero 3HAYeCHHH B PHA- 
POOHOVOLUM. weadke aaesmneee es Fonts 


XXIX. MHKPOBHOJOFHA 


A. E. Kpucc. Mukpo6nosornueckue uc- 
caenopaHua B LlenutpambHoli ApKTuKe 
B ELGSGENe Rey ie es 

JI. W. Py6enunk, M. H. Uepxo- 
Obiipckasn, A. A. KuapueBcKan u 
A. H. ®usanosckaa. Bananne sJerTy- 
UHX BBbIJeJICHHM AKTHHOMHIETOB Ha 
CANA 6 oi Go 6 6 Bey eS 


XXX. @H3HOJIOTHA PACTEHHH 


JI. A. Cksopuosa. Bausanue 2,4-], na 
KOJIJIOHIHO-XHMHYeCKHe CBOHCTBa 
PaCTHTeIbHOH KNe€TKH ...... . 

lr. X. Mosotkosckuii. Spaenue nmowap- 
HOCTH H CMeleHHe Tlosla y KyKypy3bl 

A. A. Ipoxodpes u M. T. Tomuesa. SHa- 
yeHHe orocHutTeTHyeckolH  fexATeJIb- 
HOCTH THWIOMOB Maka MaCJIHUHOTO AIA 
pa3BUTHA CeEMAH H HaKOMJIeHHA B HHX 
KH P AMM el ce cae Mtns a Reno a 

T. ©. Anypeepa u 9. A. Haspoopuuk. 
K sonpocy 0 BAHAHHH (u3Ho/0rH- 
yecKOrO COCTOAHHA PacTeHHA WH HeKO- 
TOPbIX BHEWHHX BOSeHCTBHM Ha CoO- 
cTaB MIpoxyKTOB (orocuHuTesa . 

A. A. Kopxusos. Moposocrojikoctb 
H 3aKasiKa pacTeHHi KyKypy3bl . 
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XXXI. 300/IOTHA 


A. WM. Unpkuna. [losoppie xenespi rv0- 
pula mexfy Oenyro# “MH, cTepssaAbIo 
B. H. Kyankxopa, Cayual repmacpo- 
JMTH3Ma ToHafbl y mefy3p1 Rathkea 


octoplinctatam .. <a ia cmc at eenes 
XXXII. IKCHEPHMEHTAJLHAA 
MOP®OJOTH A 


M. Ti. Top6yHora. O Bauanun mpesBa- 
PHTeIbHOTO paspylWleHHA Ha XO] pere- 
HepaluH WHTOBHAHOH 2KeJlesbl KPbIC 

H. A. Camomkuna. K sompocy o BoccTa- 
HOBJICHHH UesOCTHOCTH COCYAHCTHIX 
cmsleTeHuH OOKOBBIX 2KeJIyNOUKOB MOS- 
ra noce TpaBMbI 

O. WM. Uimanpraysen. O6pasopanue 7e- 
(eKTHBIX OOOHATEIbHBIX OpraHoB y 
OcCeTPOBbIX IPH HX UCKYCCTBEHHOM 
DASBOUCHTIH eer ut a cea me mean 

M. JI. Boposckui. O HEKOTOPBIX 3aKO- 
HOMEPHOCTAX MOP@OJIOrHYeCKHX H3- 
MeHeHHH, HaOsoawmluxca B opra- 
HH3Me B YCJIOBHAX TOMOTPaHcnwaH- 
TAUMMMPHe DBA. sue) eee ee . 

— M3menenne comlep»Kanus puOonyk- 
JeonpoTeHOB B He€PBHBIX kJIeTKaXx 
OpraHH3Ma B YCJIOBHAX TOMOTPaHciviaH- 
TANMHGHEDBAME mom mnamen to “ommtemncles. 

3.C. Kayman. 3apucumoctb perenepaluu 
ClUuMHCTOMBI clludomefzy3b1 Cyanea 
capillata oT cTaquu ee pa3BuTua 


XXXIII. PH3BHOJIOTHA 


Il. O. Maxapos. Anexpata B pu3vosorun 
HHIMBULYaJIbHOrO Pa3sBUTUA YeNOBeKa 
P. Petimos. OnbiT u3yyeHHA WBeTOBOrO 
3peHHA Mavioro cyculHkKa (Citellus pyg- 
maeus Pall.) B nojeBom S9kcnepHmeHTe 
Yj. A. Caxapos. O quHamuke pa3sBuTua 
NaBaTeIbHOM AKTHBHOCTH B paHHeM 
OHTOreHe3e AMOJIHCTOMBI ..... . 
B. MW. Onudan. O cyrounbix putmax muTa- 
HHA MaJIbKOB OaliKambcKoro xapuyca 
H O CYTOYHBIX PHTMAX y MOJOAM pHIO 
TOONS (See Mae Ae 
M. Wl. Hukutuna. Ycnosupie uHTepo- 
I€MTHBHbI€ H SKCTePOUCNTHBHBIE ped- 
JeKCbl MPH OrpawHyeHHOM NoctTymue- 
HHH COJIM B OpraHH¥8M ...... 
H. M. NMerpyup. Hexoroppie ocobennoctu 
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JIbIXAHHA YeNOBeKa Yepes PasJIHUHbIe 
yuacTKH KOKI . . 
MW. A. Byapirun u 3. JI. [annukopa. 
VuteponentuBubie yCaOBHbIe pedp- 


JeKCbI C MOYeBOrFO NYy3bipA Tocye yla- 
TpyHHoro oTfesla CUHHHOrO 


eHHA 
mosra_ . . ee eum, ewe 
JI. C. Tam6apan. 
BpexkJeHHOrO JBHraTeJIbHOrO aHavIi- 
SanOPaemma a gee Se 
B. A. Kyxpator, T. M. Kaanuesckas, 
B. E. [acroposa u M. E. [peoopa- 
weHcKas. HemoctaTouHOcTb MpoTpom- 
60KHHa3bI KPpOBH Hw TpomOoTponuHa 
y CIWJeHSKTOMHPOBaHHBIX KPbIC. . .- 
JI. M1. Jlo6poxotopa. Bauanve MeTuu- 
THOypanusa Ha WOKOBO-remopparn- 
yuecKHe COCTOAHHA, pa3BHBaroulHeca 
OJ, BJIMAHHEM HePBHOM TpaBMBI . . 
H. MW. He3sauna. Ponb Kopp! OompwHx 


nosywapnti rosOBHOrO Mo3sra y coOaK 


B BOCCTAHOBJIe€HHH (YHKUHH, HapylleH- 
HbIX B pe3ysJbTaTe MOJIOBHHHOH more- 
peyHol Mepepe3KU CTBOJIa TOJIOBHOTO 
Mo3ra Ha YPpoOBHe BaposlHeBa MOCTAa 
3. M. Tianceukas. K Bonpocy o dyHK- 
IHOHAJIbHbIX CBOMCTBaX TwlaqKOM My- 
cKylaTypbl KHWeYHHKAa 
KPOBHbIX NO3BOHOUHBIK ..... - 


XXXIV. IMBPH OJOTHA 
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